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MIMOTOPES AND ANTI -MIMOTOPES OF 
HUMAN PLATELET GLYCOPROTEIN Ib/IX 

This application is a cent i r.ua: icn- m - par t of 
5 t:.G. Serial No. 0 8/406,330, filed Xarch 17, 1995,, the 

contents of which are hereby incorporated by reference. 

FIELD OF THE INVENTION 

The present invention relates to a peptide 
10 capable of functionally mimicking the binding site for 

a monoclonal antilody i . e . a mimcccoe) , the monoclonal 
antibody recognizing an epitope within, the human 
platelet glycoprotein Ib/IX complex, and to isolated 
molecules capable of binding to the pept ide <; i . e . an 
15 antl-mimotope) . 

BACKGROUND OF THE INVENTION 

Throughout this appl icat ion various 
purl icat ions are referenced, many in parent he sis. Full 
2 0 citations for these publications are provided at the 

end of the Detailed Description. The disclosures of 
these publications m their entireties ire hereby 
incorporated by reference in this application. 

The platelet glycoprotein Ib/IX (GPIb/ IX;- 

2 5 receptor for von Wi 1 le brand factor ( vWf ■ is be 1 le ved to 

consist of a 1:1 heterodimenc complex (Du et al. 198": 
between GPIb ;16 0 kDa) and GPIX -'17 kDa ;> in a 
noncovalent asscciat ion . GPIb in turn consist s of a 
disulfide- linked 140 kDa alpha chain (GPIb alpha) and a 
30 22 kDa beta chain : !GPIb beta'.' 'Fitzgerald and Phillips 

19S9) . 

The GPIb/IX complex comprises one of the 
manor transmembrane receptor complexes on blood 
platelets (Rota 1991; Lopez 1994; Clemetson and 

3 5 Clemetson 19 9 5), mediating vo n Willebrand factor" ( v W F } 

dependent platelet adhesion. The human autosomal 
dominant bleeding disorder termed platelet -type von 
Willebrand disease ( PI- vWD) represents a naturally 
occurring model of an up regulated GPIb/ IX receptor 
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this aisrrder., abnormally _ ow :j:::o::t.:a::_r.s of 

r.-^ : r ri 1 modulator r:s::ce:;[j a:- abl^ t: c remote the 
mteraccicn or: vWF with GPIb IX. Addi - i :na 1 lv, tine 
pia:e.e:s r r c m sucr. patients are a 4 g r e a a t e d at a 1 a we r 
3 n e a r force t h a n r equi red 1 r : n o r t. a I il a:e.e:s ;' Mu rata 
et al . 1 9 9 3' . One kindred ;r ?T vWI patients was touro 
to have a single point mutat.r:. .-idi:ij r: a 
a abs t 1 1 u 1 1 on of valine r:>r a i y ^ ccs : du- 2 3 3 ;i 

tne GPIb alpha chair: dMiliei -_a . ■ . 1 < - : . A seoorta 
p- tot nutation in very o:se prtxiTlcy subs 1 1 1 ut 1 in or. 
v aun e tor methionine at re s 1 a;;-.. _ • j Russell and Pooh 
1 • '• .' lakahash: et al 1995: h-o re -it desor;oed in two. 
a dditionai kindreds disp.a y 1:1: ? 1 FT v WC c n e n o t v c v 
''Weiss et al . 1982; lakaaasm • ~ • • . 

In the 1980 's, Mil.-: •<::. a^ . developed a 
series of monoclonal ant lbc-d . ~s m an ■ directed against 
tne GP Ib/IX complex roceptru f r vWt. . In particular, 
monoclonal antibody C-34 war characterized m detail 
and it was determined that na: I - ; 1 eternized an 
epitope within the p:a r e.-: ai yo : . r o t e 1 n lb IX complex 
1 11 1 1 ^ e r v t a . 19 9^ I 1 . r. h : . - .an: .-.ml seruet: work, 

Miller et -a-, showed that nut: ;_<a.;^ aro. iredjes 2 3- , 
AS 1 and AS-'/ were potent : n:i ib_ t . r s o f r :>- roL::-:::.- 
mduced aggregation it aorta! [: lar-de::- that: was 

dependent upon von Wiliebrana rao:r. Mi et et al . 

also showed that the epitopes tor all three monoclonal 
antibodies lay within tne G Fib, I X complex. Miller et 
a 1 . were a b 1 e to localize mo n o o 1 o n a I a n 1 1 b o d y b 1 n d i n q 
cites for AS - 2 and AS • or • : _ ann r - r e rm.i na 1 4 1 kl a rf 
GPIb aipoa. Tne epitope for 1 ' ■ 'was recently 
localized to the extracellular portion af the GPIb 
alpha chain expressed on the curtate of Chinese Hamster 
Ovary cells ( Chambers et al . 1 9 9 5 1 . The failure of C- 
24 to bind to denatured GPIb alpha in Western blots 
-Ward and B e r n d t 1995; C I e me t s c n and K u g 1 1 1995:, c r to 
iTT.ur.oprenpitate the extracellular region of GPIb 
alpna removed from platelets under a variety or 
experimental conditions Miller et a _ . 1 9 - ' strcna.v 
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suggests :hat trie epitope recognizee by 034 is hignl; 
scnformat ion -dependent . Recently Ward and Eernoi hav- 
nowever, now reported the success tu^. 



imnunooreciDi t at ion b; 



3 4 of 



1 •H: 



Arg< 



arm: 



terminal fragment of '-^1- labeled glyoooalicin fclluwn 
dia-smcti of the purified molecule by trypsin (Ward a 
Herndt I 9 95 ) . 

Attempts to define tue cinding sites for 



^-9 

nd 



v a r i o as mo n o c . 



1 1 *^ S be 



development of epitope libraries. Parmley and Smith 
■developed a bacteriophage expression vector that coal: 
display foreign epitopes cn its surface (Parrr.iey ana 
Smith 1988). This vector could be used to construct 
larae collections o£ bacteriophage which could moLud-: 
virtually al: possible sequences of a short (e.g. six- 
ammo-acid) peptide. They also developed biopanning, 
which is a method for affinity- pur i fyir.g phage 
displaying foreign epitopes using a specific antibody 
( see Parmiev and Smith 196B; Cwirla et al . 1990; Scott 



Christian et al 



Smi t n ana occ:: 



and Smith 199 

1 9 9 3; 

After tne development ci epitope libraries, 
Sfruth et al . then suggested that it should be possibi- 
to use the bacteriophage expression vector and 
biopaarung technique of Parmiev ana Smith tc identify 
epitopes from all possible sequences of a given lenatb 
This led to the idea of identifying peptide 1 igands f: 
antibodies by biopanning epitope libraries, which ecu; 
then be used m vaccine design, epitope mapping, the 
identification of genes, and many otner .applications 
iparmley and Smith 1985; Scott 1992) . 

Using epitope libraries ana biopanning, 
researchers searching for epitope sequences found 
instead peptide sequences which mimicked the epitope, 
i.e., sequences which did not identify a continuous 
linear native sequence or necessarily occur at a_l 
within a natural protein sequence. These mimicking 
oe-ptides are called mimotopes . in this manner, 
mimooopes of various binding sites/proteins have been 
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a m. 



::u::d. laRcc:a e: al . .1392 -ex; 
the huT.ar. brea--: ecithelial me. • . :. tandem recea: in 
Escherichia c:l: . Ealass et. ai . 13-3 :der.t::..e: 
hexapep::de ::;at ni;r.ic5 a ccnf ; mat ion - dependent 
chiding site at the acetylene L receptor. Hccar 
ai . . ~ c * isolated a m_r.otopo- t n ncucs t::e 3- 
epitope the epitope for the sicca • cr • cent rf 
ccxp 1 err.erct ; . 

The sequences cf * ; . • . - "imotcoes, cv 
■definition, d : not identify :i :o 
sequence or necessarily occu: m. -o 
na t urai 1 y - occurring mo^ecul -■ , . . - 
protem. The sequences cf the err: 
peptide wn:c:; funecicnahy t : 't i - o , 
naturally occurring protein. 7 r - 
cf 3alass et al . (1993: o.cmioe 
acetylcholine receptor . 

y. a r.y c f t n e s e :n i m o t c p ■ e s 
The a variability cf short petti 
synthesized m larce anounts arc vc 



.opes nerely 
binding sic 
lamp 1 e , t lie - 



t 1 v 



l r i n :t 



not ope 



or: pep t cae; 

i can ice re-: 



. ; ; r. era. i y - occur r ing sequences 
iters err-at potential applio 
A u--d continues t " 
■ ^ iea l e t' n o r e s c t u . m i m o ^ o- r 



i : n o l n a site; 



r o ■ 



SUMMARY OF INVENTION 

This need is neet by : :.■ runetopes c: one 
subject invention. The invention thus provides an 
isolated peptide that functionally nimes a binding 

3 0 site for a monoclonal antibody, era- monoclonal antibody 

recognizing an epitope within the numan platelet 
glycoprotein lb IX complex. Thro isolated peptide is a 
mi mot ope. A peptide functionally mimics a bindma site 
tor a monoclonal antibody if trc< mono clonal antibody 

3 5 can bind to the peptide. 

The invention further provides an isolated 
molecule capable of binding to the peptide, wnich 
moleoule oan he an antibody, a second peptide, a 
oarochvdrate , a DMA molecule, m P NA molecule:, cr aim 
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::neni:callv synthesized molecule, for example. This 
isolated molecule is an ant .: - mi mot pe . An t 1 - mi mo t one s 
ohai bind :c a receptor can be use: o; mediate the 
functional activity G f that receptor. 
5 The invention thus also provides a method for 

ntodulat ing the adnesicn, aggregat i in, or agglutination 
if platelets, eaon of which is dependent on von 
W 1 1 1 e o r a n d factor i n t e r a c 1 1 o r. v: i ^ : ; p^^telets t n r o u g n 
ire glycoprotein Ib/IX complex n.;ot: :it The met nods 

10 provide for exposure of platelets to the molecule 

> ant i -mircvot ope ) m order to modulate adhesion, 
aggregation, or agglutination ot t ne platelets. 

The invention further p rev ides an isolated 
pen-tide capable of binding to mono o 1 on a 1 antibody 2-34 # 

15 as well as an isolated molecule capable of binding to 

such oeptide. Also provided :s a method for modulating 
the adhesion, aggregation, or agglutination ot 
riateiets by exposing tne platelets to the molecule 
cant i - mimo-t ope ) . 

2C In a prefeicred emDodiment , the isolated 

oeotide capable of binding to monoclonal antibody C-34 
includes an amino acid sequence corresponding to SEy ID 
itr : 3 8 : WNWRYP.SYV . 

The invention otill further :: rev ides an 

25 . sclated peptide capable of i > : n i : n ~ to monoelonal 

antibody 5Z-2, as well as an isolated molecule capable 
of binding to such peptide. Also provided is a method 
for modulating the adhesion, aggregation, or 
agglutination of platelets by exposing the platelets to 

30 the molecule f ant l - mi mot ope ) . 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other features and advantages of 
this invention will be evident from the following 
35 detailed description of preferred embodiments when read 

m conjunction with the accompanying drawings in which: 

Fig. 1 illustrates the r l s t oce t in - induced 
~ i _ _ aggregation of platelets iri the presence of von 
Wi I_ebrand factor ; 
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35 



-.-induced aggrega:;::. 
;r.ai antibody 3-34 ; 
Fig. 3 illustrates to 
r I ri st:cce:ir.- induced a gar e gat i . 

nl cf Tab 3-34 in :he presto:; . 
s y :]the:i: pe p c : d e T.inctcce n a v i : 
AWNVJRFYREYY ; 

Fig. 4 illustrates t r > 
_i the inhibition cf risticetih 



platelets by 2< g ■ - 

; _ oot mued inhibition 
of platelets by 23 
t . 3 4 uM of : he 



:or::;.^ neutranzat 
induced aggregation 
4 iO - he presence of 



platelets by 2 3 ug c 1 ! cf nar 
3.3.7 jjiM of toe synthetic per-rio- 
N'^ : 1 : AWNVvRYREYV ; 

Fig. 3 :13us<crates ch- 
ef tne inhibition cf r ; s t re o 1 1 : i ■ 
p i a c e ^ e t s by 2C ^g/rr.l of nai: 3 
2.E5 of the synthet. o petioa^ 

N3' : 1 : AWITWRYREYV ; 

Fig. b i3hastrat.es hi; i r v t 1 a 1 neutralization 
of the inhibition of : i s t no--' i . o 
platelets b y 2 3 u g n 1 o f t ; a b 



t o i t l .1 1 neuo ra 1 : z a t ■ : i. 
aid n red a a g r e g a 1 1 c n or 

in tne presence of 
-it. :r. ope having F E 3. 33 



: . :o 3 a g g r g a c i o n c f 



1 . . uM of the syncha:: : pep fc : 1 to 
Ml : I : AWNWRYREYY; 

Fig. ^ iliustiates no- -r.Tplcte 
neur. raiizat ion cf the inhibition ,f ristocetin - induced 
aggrega t ion C'f platelets by 3 3 ^g ; 



o f m a b C -34 i n the 



presence 



.3 uM of the synthet:;- peptide nimotope 
having SEQ 12 NO: 1: AWMWRYREY3'; 

Fig. 3 illustrates tne t.;;o^t:onal screening 
ot candidate ant i - miT.cc. ope hac: ei . rpnage clones . 
Followma mcunation of 153 ^2 cf th- indicated 



cacteriopnage clones wit h 



l r 



t rated PRP for 1 



hr at 22°3 f aggregation was initiated by the addition 
of 3.8 rrg/mL ristocetin under stirring conditions at 



Figs. 9-13 illustrate tne eftect c 
peptides upon ristocetin- induced aggreaatior 
formal in - fixed platelets ; and 
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a. : rr t- * gves 
sr. ruc: ara 
a Loha . 



rigs. 12a-12c are a diagrannat.ic s.<et: 
aria an: i - mi metope s as- - i - a proce the 
r el a L lonshics - n platelet glyeccrote: 
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DETAILED DESCRIPTION 

The invention provides an isolated peptide 
that functionally mimics a binding site fzr a 
monoclonal ant ibedy, the monoclonal antibody 
recognizing an epitope within the hurr.an gl yecpre t e m 
:b/IX conplex. This peptide is railed a rr.imctope . 

1 n one pre f e r re d cTlDCG i re:: t , t he monoc _ c na . 
antibcay is designated C-34, and tne peptide include: 
an ammo ac:d secuenoe selected iron tne group 
consist mg of : 



3 D 



3 EG 


ID 






AhNWRYRh 1 \> 


SEC 1 


T t " . 
J. 


* t ~\ • 




KWNWRNKKY\' 


SEC 


ID 


* J 1 " 1 • 


3 : 


LSTWRYFEYV 


SE'O 


ID 


ric 




YLGWRYSEYY 




IE< 


no : 




TCMWRARSYD 


SEC 


I D 


NO 




WRQREYWDPV 


S E K 


ID 






DG3WRYRKGG 


3 EC 


II 






gyhwwrnwey 




II' 


N'_ 




KGrLWR/iRNW 




II 


IJC 


I L : : 


>'NW IcHWRAR H 


SEC 




NO 


1 1 : 


F?:WREWRGKL 


SEC? 


IE- 


NO 


12 : 


PDRQVRLWVR 


SEC' 


ID 


no 


1 3 : 


RVLRHWHPRT 


se; 


IE 


NO 


14 : 


GRRVWMLNHG 




ID 


NO 


15 : 


KKGRHHVTRV 


SEC 


IE- 


NO 


16 : 


0GVGK0WQ0D 


SEC 


ID 


NO 




FSHSYGSAIR 


SEC: 


IE- 


NO 


1 6 : 


MKGHRRPGLA 


SE 


ID 


NO 


19 . 


MSKKPHLGLR 


SEC 


~ r ; 


NO 




t mwvelyslk 


SEC 


IE; 


NO 


21 : 


F V D P G RAG RG 


SEC 


ID 




. 23 : 


FRCCVFSCCLLS 


SEC 


:r: 






GFRCLVSLGGCF 
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SE ! ^ 






: 2 5 : 


Y-DWSDr V3DVV 




S EC 




NO 


: 2 6 : 


LP LEW Errs AG F r 




SEC 




NO 


: 2 7 ; 


VWGLFRGLENGS 




SEC 


t o 




: 26 : 


SEWRQWRGLFVY 




SEC 


IE 


ND 


: 2 9 : 


TLSLFGGRDKGF 




SEC 


T C 


i. > ^ 


: 2 0 : 


DGPAVSGDFRYC 




~ ■' ~ 


_ D 


:•: :» 


: 3 1 : 


mslfplsfcrl: 




sec 






: 5 2 ; 


AEFSSVTvGDYTE 




:-e: 




n : 


: 3 3 : 


G W F G F F VPS R 2- S G 




S E G 


IE 


N 1 0 


: 3 4 : 


FWVSYGGVEGW 




SEC 




r j ^ 


: 3 5 : 


LGAFGGAGFLWR 




SEC 


ID 


~i 

i. 1 - 


'36* 


CRGIVFDFYGWD 




SEC 






.37; 


fwlvkgagawrf 




SEC 


I S 


::: 


3 3 : 


QVRLWARAGAGQ 


I 5 


SEC' 


IE 


r i " 


4 0 : 


G L A V 7FGS V D E G 




se; 


in 


NO 


4 I : 


VRWV1CYIR1GVR 




SEC 


I E 


NO 


4 2 : 


EEWGPGVSRPVD 




se; 


IE 


r;o 


4 3 : 


CGSSLFRGPRCP 




SEC 


IE 


no 


44 : 


LGTSSLSFLQLR 


20 


S ^ „, 


ID 




4 - : 


TWGWDGVS YLFD 




se : 


ID 


TJ - 


4 


TRSLFDDFVSLR 




se :. 


ID 


NO : 


4'" 


OYASDFRSRDCA 




S E .. 


I D 


NO ■ 


4 * 


DSS YEYVWYEEE 




S E 




rr. : 


4 ? 


L S 3 F P VALVE F A 


- - 


C " ■ 


ID 


r * ' i - 


r ■, . 


* — ^ vjt E E Y 3 :r- ^' F F 




S E.: 


ID 


\* . 


5 I : 


VWAE G V FRDRFr' 




SEC 


I D 


N 0 : 


5 2 ; 


TGLLAGPVWRWT 




S E ~ 


1 1 1 


NO : 


5 3 : 


WEGGIFSCLVGG 






ID 


NO : 


5 4 : 


WFLRD VGGGSG L 


10 


se: 


I D 


N'Z : 


5 5 : 


S R GGV FT WGSRS 




£E. 




r:: : 


5:' : 


RGEVGYRGWG3V 






ID 


NO : 


5 7 : 


GFF 3LVKG3GGA 






ID 


NO : 


5P : 


GG FDD V GAR L FG 




se; 


I D 




5? : 


D S G V Fv W F F G F EG 




SEC 


I D 


~l • 


60 : 


I LDGCFFEGRGP 




SEC 


ID 


NO : 


6 1 : 


CVRWLVSAGCSG 




SEC 


I D 


W : 


62 : 


GVGGWEVGDVEE 




SEC 




NO : 


63 : 


CDF V F AA G F A G G 




SEC 


ID 


NC : 


6 4 : 


SCALFGSGF3IS 
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I D 




6 5 : 


CWGGVGVCGLEY 


O n> ■ « _■■ 


I E 


MO 




K FEE WVv K Q E W Y 




7 7) 




r ^ 


C E r G G V A 5 R G G V L 


V-r. 


1 1 1 




,- ^ 


SGAVEAG? F 




I D 


no 


6 '3 : 


G RA F D R VG YESEEW 


: - n. 


1 1) 


no 


7 0 : 


E GLVGY TvGG T /W 


SEQ 


1 1' 


r i j 


■71: 


YCLVYR3VDCWA 




I E- 


no 




W R V FVFTG WW A 


Cj v 




n n 


: 7 3 : 


E W R E WRG L F AY 1 


" " S*07 


L J 


i j i 1 


74 : 


S G AVLAG ? EWRL 


^ n ^' 




no 




r~ T r T7'TD'~ ,lf ~ ,rT ' 1 CT U 1 1 7 1^ 

r v v Ko^ . r Lr / k 


S E E 


IE 


no 


7 ' : 


TGLLAGPVWRWT 




I L' 


n: 


.73: 


ESGVRWFFGFLG 




ID 


NO 


: 7 ? : 


GAWHRLSFCGLV 


IB SEQ 


*" r, 


NO 


: SO ; 


CF GSALVLAVLA 


SEC 


IE 




: 8 1 : 


WFWDMSGEWGGL 



Mog: preferably, the pepnce includes an 
anino acid sequence corresponding to consensus sequence 

2 0 SEC IE NO-: 38: WIOWRYEEYV . 

Each of these peptides, represented by SEE IF 
EEs 1 t 11, 23-37, 3 9-75 and 77-81, mimics the fcindinq 

. within G?Io/IX for mab G 34. Mab 0-34 thus binds 
ro each of these peptides. However, the sequences of 

25 ~ ;-.;ri of tiese peptides do not identify a oontmuous 

linear native sequence or necessarily occur at a^l 
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are mimicomg the mab C-34 binding site and are 

3C therefore nimotopes . The peptide of the subtest 

invention also includes fragments of the above 
exemplified peptides whicn retain trie ability to 
functionally mimic the binding site for a monoclonal 
antibody , such as C-34. The peptide having an amino 

3 5 acid sequence corresponding to SEC 10 NO : 3 8 is an 

examrle of such a fragment, being a fragment of the 
certide which includes the amino acid sequence 
corresponding to SEQ ID NO : 1 . 
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Each of tnese peptides, represented by SEC ID 
NGs 33 -93, 7h, 32, and 1 0 9 - 1 b , mimics the binding site 
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ea:h of these peptides, which are referred to as 
mimotopes. The peptide of the subject invention also 
includes fragments of the above exemplified peptides 
which retain the anility to functionally mim: 
binding site for monoclonal antibody SZ-2. 
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to bind to monoclonal antibody G -4. -'uch a rracTi^ro 
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The invention a _ so pro video an isolated 
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Further provided is a t r.i^ner.: ■:. f an 1 / ct tht 
ar-cvf' pep: ides wherein the haan-:/ retains the abilit 
t : > bind t o monoclonal an: : bod;/ S Z - ^ . The invent i on 
aiso provider an isolated no-:.- sapable or: nine: no 
to t h- above peptides '.an an: i - t: i mo : : .,pe . , and a nietho 
ot modulating :h^ adhesion, aaai-q./ooi or 
agglutination of platelets by exposing -he platelets t 
the anti -rr.imotope molecule. 

The invention is described in further aetab 
as ro: c w s . 



The C - 2 4 Epitope 

As reported by ^ille: , -t al . -1S9C; , 
platelets from patients with pla:ele: - type von 
Wiilebrand disease (?T-vWD': bet erczvgous for the 
nutation 2 3 0 • WEQ (G-^V ) ; , V 2 3 4 m the axpha chain of 
platelet glycoprotein lb were used as lm.muncgens for 
the produotion of murine nabs. One such mac, C-34, 
inhibited ristccet in - induced aggregation of patient or 
nertial platelets, but not aggregation induced bv other 
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aggregating agents. As demonstrated oy crossed - 
imunoeiectrophoresis, mat: 0- 34 recognizea an epitope 
within the GFIb/TX complex. In indirect 
immunofluorescence studies on fresh platelets, the 
ratio of anv of four different an: i -GPIb mabs to one 
anotner was i-ar unity (0.B3-1.14) hi: t n for normals and 
for patients. In contrast, the rati, z of the binding of 
mac C-34 to su:h a maio (AP-1) was 0,31 ± 0.02 (means t 
SE, for normal platelets and significantly increased '.r, 
0.54 t G.C1 for patient platelets in < C.CCi; . In 
iT.munoprecipitat ions on NP-40 lysates or 11-labelea 
platelets, saturating concentrations of mab C-34 
produced nucl: fainter bands 
ant i- GPIb mans . In contrast to tn- 
mabs , 



than in: AS - 2 or other 
other ant: -GPIo 
34 did net bind to one purified -'I- labeled 



glycccaiicin fragment of GPIb or to the glycocalicm 
derivative identified by crossed- Immunoelectrophoresis . 
]n immunoprecipitation studies of *K - labeled platelets 
subjected to digestion with trypsin or with 
chvmctrvpsin, C-34 identified neither the glycccaiicin 
■ r one amino - terminal 45 kDa fragment of GPIo alpha 
L ai were im.muuoprec ip i t a t ed by mab AS - 2 or by mab 



n 



Thus, using three independent techniques 
25 . immunoprecipitation of platelet glycoproteins 

following radiolabelmg of intact platelets and 
subsequent proteolytic digestion of these 
a I vecprot e ins ; immune pre c lpi tat ion o f radio 1 abe led 
purified olycooal icin ; crossed Immunoelectrophoresis of 
3C platelet glycoproteins) (Miller et al . 1990; , it has 

been shown thao while C-34 recognizes an epitope within 
the GPIb./ IX complex, this epitope does not appear to 
reside within glycocalicm. 

While these studies reported a relatively 
35 simple method that succeeded in epitope mapping mabs 

* q 0 an ^j AS 7 to the 4 5 kDa region of GPIb alpha, this 
work demonstrated that mab C-34 cannot be mapped to any 
single tryptic or chymotryptio domain of gi ycoca 1 ic l n . 
Additionally, mab C-34 does not produce 
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^ icrar les 



Mab Wi:: 



Score and Smith ; : < - presented a metntd o r" 
ae lining peptide l.gands oy using ran. dcmly syr.:nes;zed 
peptide inserts m oac t e r i cphacro . ^:ed m.echcds wer- 

published by Cwirla et al. ■ 1 - - ■ ■■ ■ and : v Devlin et a: 

l-'?i; • Since that time a iii-vi5c_e .:^s arisen m 
which ocrh the original hexapep t : i;e inserts and lar-cer 
inserts nave been used m 1 oe:; t i r v _ ni; epitopes 
recognized by monoclonal antibodies. This cecnr.iqu- 
has great potential for the detection of critical 
epitopes within the platelet vWF r-ieptcr Known as 
GPIb/IX. The studies disclosed h-reir. locus on 
monoclonal antmody C-34, but - a : . ;v applied to ctner 
monoclonal antibodies having : ; nina sites .'epitopes 
within "lb. IX by t;::- methods u_o ncse i no rem :or mab 



A we 1 i - balanced d - • c a o e 1 1 : d e ■ 1 1 - me r 1 i b r a r v 
:>~;m Hi. Bruce Mulcom of Aln-ro, 'anaaa dec or .: t - t bv 
Sniistian et al . 19?;;, am \ i; ae ci p ep t i ue ' 12 - ter 
library r rem Clonteoh Luborattdo-s . Palo Alto, CA . were 
used. Z:\ the do dec a pep t i de .diary , a reduced 
riequency of adenosines at tne first two positions of 
-tacit codon causes a oharao t er i s t : \ innae rrepresenr a r ion 
of the following amino acids indicated by their one- 
letter codes: I , M, T, N, K, Y, H, 5, Z , and E. The libraries 



have both been constructed i n t 



ruse t vect 



Cot! 



and Smith 199 C ) by the ir.se r 1 1 o n ; ; f a mixture c f 
synthetic oligonucleotides, with the random 
oecapeptides tor modi f led - random, dodecapepc ide s . fused 
tt the minor viral coat protein pill of the 
bacteriophage. The libraries each have a cornplexitv of 
approximareiy 3x10' independent clones, and a titer of 
l ' i: to ll : ' ; per ml. While tne Maicom library 
c o n s t ; t u t e s only a partial deca pep tide library, : r is 
oomplete as a hexapeptide library. 
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The strategy :or using onese libraries 
iaroeiy follows the review recently presented by Soott 
; 15*92) and employs, with ^edifications, the detailed 
rr.ethodologv for use of this system as described 
recently by Smite and Scott '1993' . The strategy used 
herein is as follows. 

Specifically, m the fir- round of 
bioroannmg a. 6 3 mm s t rept avi dm - coa t ed petri dish is 
filled with blocking solution 0 . :^ BSA, 0.1 M N a H Z 1 . , 

10 c.l tig/ml streptavidm, 0.2^ NaM for 2 euro tnen 

washed three times with TBS-0.^1 Tween . Next:, 1 ul of 
tne library :aoout 1 x 10 i: pnage ) tnat has been 
incubated overnight at 4°C with 1 ug of biotmylated 
Man is diluted witn 1 mi of TBS Tween, and tnis mixture 

15 is then added to the petri dish and rocked for lb 

minutes at room temperature. Tne petri dish is washed 
10 times witn TBS - Tween , and couna phage is eluted by 
pipetting 800 ul of 0.1 N KCl opH adjusted to 2.2 with 
glycine) - 1 mg/ml 33A into the dish. The eluate is 

20 then pipetted into a micrcfuge tube containing 48 ul of 

2M Tris, to bring the pH up to about 8. 

Th* 11 eluate is concent rated una washed twice 
m TBS using an Ami con Ten t r i con - i 1 ■ t-lter ^cicor:, 
Inc., Beverr/, MA) . This final product is titered out 

2t by making dilutions from a small amount of concentrated 

eluate in TBS- 0.1% gelatin and adding 1 ul ct each 
dilution made to 19 /zl of TBS-gelatin, then adding 20 
M i of starved K91 E . call cells and incubating for 10 
minutes at room temperature. After adding 20C ul ot 

3 0 NZY medium containing 0.2 ^g/ml tetracycline fTc- and 

incubating at 37°C for 1 hour, tne mixture is plated 
out on NZY agar plates containing 40 fig /ml tetracycline 
and allowed to grow up overnight at 37°C. 

After titering, the entire concentrated 

35 eluate from the first round cf biopannmg (about 50 ul ) 

is added to an equal volume or fresh starved K91 cells, 
and amplification performed as described by Smith and 
Scott (1993^ . Following the first PEG/NaCl 
precipitation, the resulting pellet :s dissolved in 1 
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~1 TBS . Phage is then 
PE 3 'NaCl , 

che crec:p::a:e cciie::ed fell, wrnu :-:r::u ? at;o:; a: 
^C. After careful removal c: a: : the supernatant, tne 
pellet is dissolved m 10: u l 1-0 . This amplified 
product can then be 1 1 tered . 

The f irst round c f b : op arm mg re suits m i 
y:ela cf 5x10" % . The second ioiopmnmig also used 1 ug 
of jo i c 1 1 ny 1 a t e d C - 3 4 with 1x1 : u p a e , r e s u 1 t ina in a 
yield cf 4xlC~-'%. The second roun : r:icrannma is 

concentrated and arrplified as ; n r ilrst rsund. In 
the third round, 0.01 ug cf bo; • mviared ^-34 was 
biopanned against 2.5x10** ch:i:-\ w;m = resuming vie id 
of 3x10'%. The third rcunu is s t - p t e d after emcmu 
the bound phage frcT. the petri m .a This cluate is 
not concentrated cr amplified. TTimrmas are done 
before and after each round, ar;: m mrcent yield is 
calculated as the number of uac:-: i:ooace obtained in 
an elution fraction relative m t a~ initial number cf 
bacteriophage (Christian et al. ; • - 4 . . A yield should 
generally be greater than .10 :. ■ :■: ■-•am background, 
wit:: values of 10 ' to lt ; t yp .:. \m . ■: t: s - ■ : ved . 
Increasing percent yields in s_insequent rounds of 
biopannmg are, in particular, suaa-sts:- that clones 
of increasing affinity are oemg selected. 

For studies di rected a c war as di soever i rig a 
peptide binding the mi rr.ee ape pent ; de ' SET ID MO: 1 : 
AWNW R Y R E YV ; , two rounds of Diopannro against one 
origma 1 decapept ide 1 Ibrary we re pe r formed , using 1 m 
of biot inyiat ed ni mo tope pept i ae : n t h^ first roun a and 
0 . 01 ug m tne second round . Result mg yields were 
3x10"% and 2xl0" 3 %, respectively. 

In some experiments , an immunological 
screening assay, as described by Christian, et al. 
■.1 992' may be performed using MZY f To agar plates 
cent am mg about 5 0 0 we 1 1 - separa ted cc 1 onies . The 
colonies a re transferred to nitrocellulose memb r ar.e 
filters ( Biorad Laoora t or ies , He r oul m , CA = , and the 
filters are immedi a t e ly washed t ^:ce in T::T Ru f f er - 1 0 
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mM Tris, pH 8.0, 150 xM NaCl , 0.05% Twe-n 20<, cocked 
fcr 30 minur.es at rocr. temperature w\zr. gentie 
aq ;:at:on m 2 0% normal goat serum in TXT buffer, men 
incubated for 2 hours at room temperature in primary 
mab that has been diluted 1:1000 in blocking buffer. 
Che filters are washed sequentially fcr 10 minutes at 
room temperature each wash, in washing suffer A ■ TNT 
Bjffer + 0.1% BSA; , washing buffer B : TXT Buffer + C.1% 
3SA - 0.1% NP-40; , and then again washing buffer A , and 
incubated in a secondary re rox.daoe - con j uga t ed goat 
anti-mouse IgG for 1-1/2 hours at room temperature. 
The filters are washed as before, then put in a fina* 
wash of TN !10 mM Tris, pH . 7.5, 150 nM NaCl: . Color 
development is observed after putting filters in A3TS 
subs t rate . 

Small cultures of Individual colonies are 
tnen grown up overnight, by either : a) selecting the 
colonies that were positive from the immunological 
screening; or bj skipping one screening step and 
randomly selecting colonies iab^u: 100). Each colony 
is inoculated into 2 ml of NZY medium containing 20 
/ia/ml tetracycline, and tneso small cultures grown up 
overniqht at 37°C, with vigorous shaking. Trie next day 
cultures are oentrifuged to pellet the ceils, ana tne 
suuernatant is removed. To 1 m_ of the supernatant is 
then added 150 /il PEG/NaCl, and tne phage are 
precipitated overnight at 4°C. Following subsequent 
centrif ugat ion and removal of supernatant, the pellet 
is dissolved in 1 mi TBS. 

For DNA sequencing, 400 ^1 of the dissolved 
oeiiet is extracted once with phenol, and the resulting 
aqueous phase (about 300 /il 1 is added to 500 /zl TE ana 
80 /il 3M sodium acetate buffer. Then 1 m_ echanol is 
added and the SS DNA is allowed to precipitate 
overnight at 4°C. Each sample is then microfuged for 
30 minutes at 4 C C, the DNA pellet washed once in 70% 
ETCH, dried, and resuspended in 7 fil H.O . This template 
can be stored at -00°C until ready to use. 



BNSDOCID ■■■WO 



WO <T 18236 



PC T VS96 1^882 



f 1 anting the insert: i on regie:: ;hr:st i an 
sequencing reactions are carr i od cut us i: 
Sequenase " - aeaza dGT? DMA sequent i.ng k it 
Biochemieais, Arlington Heicnncs . 
an an c i sense primer located appr 
nu elect ides 3 ' to tne insert: si"' 

a standard 6 % sequenci 



w ltn 

•3CUV 4 



.^me r snare - Gi 
- I -dATF and 



a t ru 



cr -r l uur .: i : . 



sequencing apparatus i Eastman K _. a,; k 



are run 



ccneste: 



"oup, 
. c e s 



gn i ng seqi 
-r to find 
:i- case of new nans 



The GGG software Gene: . - 
Inc., Madison WI is helpful .,1 
octained from Tuiticie clones it or 
censensus sequences. Certain!', m 

for which binding sites are souqht but even in the 
case of mab C-34, there is an interest in searching fcr 
sequences not only in 3? Ib alpha , out a 1 so in G?Ib 
beta , GFIX , and m fact other y .ar-let pro te ins thai- 
have been deposited in the ava.sir-.e databases 'Swiss 
To ot , Gen Bank , EMBL , etc. 1 . In "* c . t h s ana 1 vs i s mav 
pr : v ide important new :ntortat. u . ■ ■ : ;u e s t i n g that -a 
par*: i :^ia^ noonoo 1 una . ,-mt : boav .- • :; : - . p- t a v b- 
uomprised of multiple oonponert- -r the GTIb 'IX oompI-.-x 
tnat must accordingly be in close :jp.ac.ai croxi rr.rt v . 

At this point, an E1ISA assay can be used 
eva luate individual clones, if tne numbe r of clones is 
high . In or ief , phage having undergone two; PEG 
ore oip i cations, and subsequent I y a onus ted r or titer, 
can be incubated overnight with b : t i ny L a t e d mao , 
f o 1 lowing which the mab- phage mixt are can oe added to 
we I Is of mi c rot iter plates t hat nave been pre vie uslv 
coated with formalin- fixed platelets (cr other suitable 
immobi 1 1 zed target recognized by t ne mab . F c> 1 1 owina a 
series of washinq steps, a v i d : n - p« rox : dase is added , 
t he wel 1 s washed again , onronogen i c substrate added , 
and the wells eventually read on an ELISA plate reader. 
~ho relative decrease in strenotn of signal m this 
^sr^,xy provides guidance as to the most promisma clones 
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i> : further study. CcriGensus peptides identified in 
tins manner can be chemically synthesized and 
characterized with respect to ability to bind original 
antibody. Pent ides snowing high binding affinity tor 
th-: antibody can then be used as inr.unogens in mice 
and c r rabbi t s . 



I'X 



Mapping Studies of mar 
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The two r n age d 1 s p _ a y 
above were employee in mapping s 



i cranes a i sous sea 
j a i e s with ma b C - 3 4 , 
Results with the balanced, l"^er peptide library were 
suite definitive with respect to strong consensus 
development among clones selected a: tor two or three 
rounac of biopanning. Not only is there an evident 
consensus towards the 9-mer sequence SEQ ID NO: 38: W N 
W R V R E Y V, but the 1C -mer peptide including this 
sequence (SEQ ID NO: 1) with an amino terminal alanine 
appeared to have the greatest selective advantage in 
trie biopanning, since climes bearing this sequence were 
round the most frequently. 

The series of cloned sequences is included in 
alignment form below. Double - under i ines represent 
consensus amino acids and single- underlined ammo acids 
represent significant homology to the consensus. 
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. A WNWPYREYV 
. K WIOWR N KKYV 
. LST WRY FEYV 
. YLG WRY5EYV 
. TC MW RARE YD 
. . ■ ■ WRQ REY WDPV 
- SGSWRYRKGG 
GYHWWRN WEY 
KGFDWRARN'W 
MNW KHWRARH . 

FKWREWRGKL 
. PDFQVRLWVR 
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libra r y thar. is carnal! y res: r 
repertoire revealed a series or 
i-4 without any appearance cf t h 
sequence SEQ ID KO . 3 8 . The jor 



.: : ~pt ide display 
^tmi m its arc mo a:i 
h:;i->s which bind t; 
nine tope consensus 
-c :f cloned seauence; 



from the second library is include i m alignment 



c n 



s et:ueno — if 33 lb 
_i r : d represerc s a 
; -vea led by t he 



oe low. S 3'3 1 3 1 I'm : 3 e is the n a *~ : ' 
alpha frcT, amine acid 4 34 to 4 /• 
possible natural epitope sequenc- 
clones isolated iron the sec end 1 rarv 
represents potential ch yrto t ryps i n . - - e/ ^ ee sites. As 
arnove, double-unaerlmes represent trie possible native 
secuence SEQ 13 NO: 22 verhin trim s^oend Horary m .. 
single underlined ammo acids represent significant 
Homology to the possible native e - • ; ion v- . 



BNSCOC C --AC- 



71 6236A1 , 



WO 97/18236 




PCT/US96 17882 



SEQ ID NO:22: 



SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
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SEQ ID 
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SEQ ID 

SEQ ID 
SEQ ID 
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NO: 24 
NO: 25 
NO: 26 

NO: 27 
NO: 28 

NO : 29 
NO : 30 

NO: 31 
NO: 32 
NO: 33 
NO: 34 
NO: 35 

NO: 36 
NO: 37 



C34b aeries versus GPIb 484-499 
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= Potential Chymo trypsin Cleavage Site 
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19 93, Hobart et 
s noted after 
above, not all 



luencina 



rnrr.ari Hon of Consensus Seauenre no Native Seque n ce s 

Considerable effort wcO extended in tryina tc 
rolate t;ne consensus sequence cf trie above peptide ,Sc 
: i: NO: JffG to native sequences wit rim GFIb alpha or 
or. her known proteins in the Swiss Protein or MCBI data 
tanks. No such relation was found. This sequence 
accordingly represents a "mimotop-" - i.e., a peptide 
wnich mimics a native epitope ;a binding site for a 
nonoclcnal antibody), despite a lack of apparent 
homology at the primary ammo acid sequence level (for 
m: mot opes, see: Motto et ai . 19 c <4 , Larocca et al . 1992 
Lenstra et ai. 1992, Balass et a 
1992, and Luzzago et al . 1993; . 
reviewing SEC' -D NOs : 1-21 and £ 

selected clones appear tic be part of this consensus 
group, and it is possible tnat with forthor 
clues as to the native epitope may be derived. 

By using the second peptide display library 
that is partially restricted in its ammo acid 
reoertcire, another series of clones ("C34b" series) 
binding to C-34 without appearance of the mimotope 
consensus peptides were obtained. Following sequencing 
of these clones, a FASTA analysis (Pearson and Lipman 
1_938; Pearson 1990; was performed upon this group ot 
clones by moving a "-amino acid window along the 
sequence of GPIb alpha, advancing one ammo acid at a 
time, and determining the group score as a function or 
position in the GPIb alpha molecule. 

The results do not, in general, offer 
compelling matches in the sense of consensus 
development among the clones. However, the possible 
native GPIb alpha sequence revealed by this analysis : 
represented by SEC 1 ID NO : 2 2 . 
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'rega: i : 



^ ^ ^ 1. c a 



:::ra:ea numac ci, 



o recarea 



- r'::;. pias^a rF.P was 

y minctcpe cepuae, 351 
talning IE:,::-: pl^elets.^L was incubated 
tor 12 our a: :2°C with pnespraa t~ - ou f f e re d saline 
.P3F) , 20 ug mL C-34 Tab, cr 21 ... g t[.. 2-34 rr.at had 
previously oeer. incubated for 3 2 mo at 22° 2 with 
varyma concert t rat i cr.s peptides. 'Ihe FRF was then 

tr night to 3"- 2 and stirred a* : 2 : 1 rp.tr. m a 2hrcrc--L?d 
cart: - age regcme t e r Znrtn - hog .'Jj: p:ra:;;r. ( Havertowr, 



/-aggregation was initiate! ry tro 



:g / Mac: 



he 

at a 



'to on ristocetin (Helena 2i a r o r a t ; r : o- s , Beaumont , T 
F or screeni no of b a c t c r i o p n a a o 1 1 o n e s a _ s t 1 a v i n g 
potential anti-ni mo tope peptides, 2 2 3 ^2 of 
precipitated phage was incubated with 252 ul of 
cit rated FRF for one hour at 22 -2, transferred to 
aggregornet er , following which ristocetin was added 
final concentration of 1.° rrmT.l. Ftuov of the 
inhibitory potency of synthetit peptides upon vWF- 
dependent platelet acciegation was berf armed bv pre - 
incubating 133 ub of inrymg duo .ins ■- : peptide 
iiss.hei m FFd , p:H 6.,:- tor 1-4 n: at 22° 2 won 2 ■ ^ 
:f formal in- f ixed uMacfarlane el al . I?" 7 !' platelets 
■ _ o xl 0 ' or:L , r o 1 1 o w i n g w n 1 u ; : t h e :t i x t u re was warmed t : 
: ■ 7 " 1 in t he a gg r egome t e r , o u r i f l e d v W P ' M 1 1 1 e r e t a 1 
1^83' '1 U/mL' 1 was added, and aggregation was ini 
by the addition of C.3 mq / t.L ristocetin. 



. d u e d 



Synthesi z ed Peptide 

A peptide including tne consensus sequence 
i SEQ 13 NO: 35) was chemically synthesized 3enosys 
Biotechnologies, The Woodlands, Texas'; . The 
synthesized peptide hac an amino acid sequence 



o or resp-: 



.no to ShlQ ID 



i J O : . 



/\Wr2WRYRE3*l : . A 



modification of this peptide witn a bit tin attached t 
tne ami no-terminal alanine ■ N - hydro xysuo omimide 
hexanoic acid ^ong chain soacoo arm bio t myiat i on . wa = 



o/nthes i zed 



One rtg c f the o he m i c a 1 1 y 3 yn thesized 
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15 



_5 u 



biciinylaced peptide was dissolved in one xd wacei 

or DMSC. Since 0' 3 4 at a final 



:c;;:ai nL:a ^ m - 



lent :a: ion 
ristocetin- i 
rich plasma (PRP) 



t g/mL is a pote 



.nhibi :o: 



or 



nduced aggregation in titrated platelet 



the synthetic peptide's potency was 
assessed by examining whether : he peptide ccaio 
neutralize the inhibitory activity of C-34 m this 
setting. Accordingly, approximately 10 ag of C-34 was 
_ncubated at 22 °C for 30 minutes with varying 
concentrations of test or centre- peptide, fo^loowino 
which the fixture was added to Plh in a final voout^ t" 
approximately 0.3 ml for an additional 10 minutes at 
22- C. As can be seen from the v-salting aggregation 
curves (Figures 1-7) , the synthesized peptide fully 
neutralized the C-34, producing half -maximal 
neutralisation of the C-34 at about 1.0 ;ig/ml, wnicu is 
approximately 0.55 /iM for the bictmylated peptide. A 
similar pattern of C-34 antibody neutralization was 
observed when the non - bio t my la t 
(having 3EQ ID yD:38> was usee, 
neutral i zat ion at approximate y 



d form: of the peptide 
■i t h hal f -maximal. 
. 0 uM . The pept ide 



: d-d not induce 

:i l to have nor. 
had no influence o 



{native :>r b i o t myi a ted ) by itse 
platelet aggregation, noi aid it 
specific effects, inasmuch as it 
AIOP -induced aggregation. 

yore specifically, For 1 shows the 
rist >cet in- induced full aggregation of platelets in the 
presence of von Willebrand factor. Fig. 2 shows the 
inhibition of r is tocet in - induced aggregation of 
platelets by 20 ug/ml of mab C-34. Figs 3 - 1 show 
varying degrees of neutralization of the inhibition of 
ristocetin- induced aggregation of platelets by 20 .^g/mi 
of mab C-34 m the presence of 0.14, 0.2"', 0 . Eo , 1.1, 
and 2.3 uM of the synthetic oiotmylated peptide 
mamotope caving SEQ ID NO : 1 , respectively. In Fig. 3, 
n \z u y cf the oectide does net neutralize the C 34 
inhibition; m Fig. 7, 2.3 uM of the peptide fully 
neutralizes the C 34 inhibition, and Figs. 4-6 show 
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.n::ijc::ior. 



v-. ^ - 



Addic icnal 



: e s i o - 



■ec: i ae 



The chemically sy.ot he s l t. ed peptide 



con j ugated :c 



ivine serur. ^l.t.::i ana usee for raising 
lyclonal antibodies m racii:^. Standard orceedures 



: a n ce usee 



iun:ze one rabtu: 



a n u t ■ 



serum, as desenred below. Fi! vdcnal antircdv can be 
tested for ::s ability :c emu to normal platelets, as 
well us oo the wild- type arid val:r.e 123 mutant forms or 
recombinant G?Ib alpha. For :■ uydcnal artibouv that 
snows a nigh affinity binding z: pdat-rlets, functional 
studies can tnen oe undertaker.. T:o... e- studies include 
adhesion, aggregation, agg 1 o t i na t : o n , and vWF binding. 
F'abi \ and Fab fragments of tv polyclonal ant ibodv can 
oe made if steric hindrance tiiv.. i o * be preventing an 
accurate evaluation cf more sp— f i ~ modulation effects 
if the antibody 'Becker and .Viiler l-8o Kupmski and 
Miller -986, and Miller et a... : < - - . Polyclonal 
anticodv to the synthetic peptide that recognises or 
stam.urm a conformation assioi 1 1 e d w it:: he i ant'"u;e d ; 
diminished affinity for bmuir.; vWF ran be obtained a: 
> 95% purity and conjugated to bovine serum albumin or 
to another carrier protein, i u r the production of 
murme monoclonal antibodies . 



-reduction of Antibodies 



3 5 



Synthesize 



Pept ides 



Mice: Monoclonal antibody production can be 
carried out using BALE/'c mice. Immunization or the B- 
ceil doner mice can involve immunizing them with 
antigens mixed in TirerMaxo adiuvant as follows: 1 : 0 
antigen/20 ,u 1 emulsion x 2 injections given by an 
intramuscular injection in each hind flank on day 1. 
=2ood samples can be drawn by tail bleeds on days 2 C 
and 56 ^c check the titers by ELISA assay. At bear, 
titer '.usually day 5c i 1 the nice can be subjected to 
euthanasia by CC\ inhalation, after which splenectomies 
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: 5 



can be performed and spleen cells harvested for 
oaration c: hvbndcmas by standard methods. 



: ne 



prep 



Rabbits: Polyclonal antibodies can be raised 



P 



mune serum 



in be 



HC1 at 4 
Ten :c fifteen 



i :i New Zealand white rabbits 

collected from rabbits sedated with ke: amine / rompun 

;<e r : amine HCl at 20 mq/kg IM and xylacir 
ng/ka IM) via the auricular artery 
percent of the total blood volume can ne ccllerted at 
. . r:: bleeding. The hair over th--- ear car 
with a #40 clipper blade, wipes w l t h 701 alcohol 

used for bloc a 



shaved 
h-o and 



sterile 22 gauge outtert-y can r 
collection. Tne antigen can be nixed with either RI^ 
adjuvant or TITER -MAX™ adjuvant and used according to 
tne manufacturer's instructions. The back can tnen De 
shaved, wiped with 70% alcohol, and a sterile 25 gauge 
needle with the ant igen / ad j u van: mixture therein can be 
used to administer subcut aneous 1 y and intramuscularly 
as recommended by the manufacturer's instructions. 
Immune serum samples can be collected as described tor 
P re:mmune samples. When sufficient titers are reached, 
too animal ran b- anesthetized with scdium 
pentobarbital ( 6 ., mg/kg BW: vid on- lateral ear vein 
until deer anesthesia is achieved. B^ooo can re 
immediately collected via cardiac puncture into plastic 
centrifuge tubes and allowed to clot; afterwards, the 
bleed can be centrifuged and the serum aspirated and 
lrrzen at . 7 r: , o c For euthanasia, while under sodium 
pentobartital anesthesia at a dosage cl 6 0 mg/kg, tne 
rat-bit can be exsanguinated via cardiac puncture. 



Development of C-34 Ant i - Mimot ope Peptides 

The mimotope decapeptide itself was then used 
as a probe to search for " ant i - mime tope " peptides. 
Specifically, while a number of peptides might interact 
witri som^ portion of tne mimotope peptide exposed in 
3G i, r , ion , an " an t i - mimotope " peptide would be defined 
as one that was not only selected in multiple rounds of 
biopanning, but that also provided some measure of 

■n with the native epitope, thereby 



. ionai mt eract ici 
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• . c n 



resexr.mg tne original Tonc:i:nal antibody. A. 
in ?:a. 3, cue single clone of 4- b ae t e r i crnaae 
purified and sequentially tested demonstrated 
iruiicicery activity above background level m a 
t'unoticnal platelet assay. This M ant i -rr.imctope 1 
displayed the sequence having SEQ ID NO: 94: RKVAWWR^G 
tne carboy] terminal half of which is identical to 
residues 230 -134 of GPlb alpha, with or.lv the 
conservative Lys-Arg* substitution at residue 221. 
'See G ? I b alpha sequence f rc n 2 2 c i - 2 3. ^ ' 3 E 2 1 2 NO : 1 0 1 : 
and GPZb alpha sequence from 22^-234 [SEO "2 NO : 1 7 3 • 
ENYYVWKQGVj ;■ . Of the t7 unique sequences ultimately 
determined, ' additional sequences snowed varvir.c 
decrees of structural honoiogy cxs shown reLow. 
Adait icnal ant i - -mi no t ope seaue rices also included tne 
foil ov; i ncr : 





SEC 


ID 


NO 


: 1 5 7 : 


AYGVRHOGLS 




SEQ 




NO 


: 1 56 : 


KKWGQKRQRS 




S ^ 


T * ■ 

X ^' 




: 1 5 9 : 


WRWMHWMPHA 








V 




WHWLARHRTV 




S E ^; 




Nl 




RKRHRGFQPH 




SEC 




N'T 


: 162 : 


R G W R W ? I K Y W C 1 




SEZ; 




Nr 


: 1 6 3 : 


KRKAWKE5R0 






T — 


rc " 


- 1 5 d 


L ^ -_j V Lj v_j i n, L ^ 




SEQ 


T 


Nl 


: c 1 


K K VWM E S Y N E 




SEQ 


IE 


no 


: 1 6 6 : 


LSCRGCRAFV 




s e c 




L\ - 


: i ^ : 


EEGOEAQDEO 




SEQ 


11 


NO 


16 8: 


SVRKIWFHVK 


_D 1' 


^ — v' 


IE 


NO 


1 c : 


GTWDLWRKGS 




SEC 




NO 


170 : 


RWLWPRVKKT 




SEQ 


ID 


NO 


171 : 


KSPFRHVQPR and 




SEC 


ID 


NO 




WV R G H K R E V R . 
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GPIbot 225-237 



SEQ ID NO: 101: 



SEQ ID NO: 94 
SEQ ID NO: 95 
SEQ ID NO: 96 
SEQ ID NO: 97 
SEO ID NO: 98 



SEQ ID NO: 99: 



A G 



N 
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V 
V 


Y 
A 


V W 
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0 G 


V 


W W 


R 


Q G 


V 


K 
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R 


w w 


R 


R P 


V 


H 


F 


M 


R H 


R 


H G 


V 


Li 


N 
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w w 


K 


H K 
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w w 
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A 
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H 


W N 


R 
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;:'i-T.:cal^v s v n 1 h e s i z e d p eci i ci e i : a v : no S E " 12 X ■ • - 4 - 
RH'.'A'^R bG Y . This decapept i de wa s :.; i ;.;fc; - 

:vst ocot i.o- induced ag-rega: ful_y, with art I 2 S 

iccurrmg cetweer. 2 0 2 - 4 0 1 .g. ml.. Fig, . A iGly-Val 
s^^st::ui:cn at position i- SET 1 lb NO: 104 ; 
::rresponding to the mutation o-r: served in ?T-vWD, 



slightly lowered the IC. 
inhibition was aaam set 



ait.ocuqr. r.eaiiv tu! 



: rn >- 



arc roxiir.ace n:r- 



.use. 



witn an :'Arg-*Lys i subs::tu:::r. .r. position were tner. 
studied. As shown in Fig. It, more dramatic 
i: fferencs between the Giy arid toe Va. forms c: the 
lys -containing peptides was Deserved. Whereas the 
RHVAWWKQVY :SEQ ID NC : 1 0 5 peptide retained potent 
inhibitory activity, tne FHYAV/WbboV : .rE; 1 b blilCc' 
peptide was unable t: exert nor-- than slight 
:n:oh] tier:, except at the rvyhest concentrations 
i-_steo. Finally, both the w: Id y;o- G?Ib alona 12 — 21" 



lb :i~ 



t:;tamin^ llv at residue 



a : oj tne t- . v / j ^ ■ variant w i t n V a ^ i .y _ a ■ :: i n o G - y a ' 
t-sition SEC II NC : 1 2' 7 ■ were ;:■ ynt he o i zee . As shown m 
F : g . 11, tne wi Id - type peptide was voouaby without 
inhibitory activity. In contract, the oeocide 
-orrespondmg to the PT-vWF Tutar.:. was capable of rally 
inhibiting ristocet in - induced aggregation, with an I2\, 
of approximately 402 ug/mb Lyophiiized peptides were 
reconstituted in PBS , pH 6.1 and ISO U L of varying 
dilutions incubated for 2-4 hr at 22bl with 25C uL of 
:ornali:r fixed platelets ,1.1x1 1 ' t I . , prior to 
aggregometry m which the add it. or: of 1 IV ml. purified 
vWF was followed by the addition oo 1.9 x.q/mL 
ristocetin. 



) i me n s :. o n a I Description of y. i mo t o p e / An t i - y i mo t 



Figs. 12a- 12c show the proposed three 
iimensicnal description of mirr.ctopes and anto 
utmotcpes . In Fig. 12a, the region within the 
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extracellular domain ct plate.ur. g.y:cproteir: lb a^pna 
containing the original epitope 10 capable or 
recognizing monoclonal antibody C-34 is snown . Fig. 
12o shews the structure of the minor ope peptide 12 
wni:h mimics the original epitope 10, as shown in Fig 
lea": in three-dimensional space, without snaring tne 
primary amino acid sequence or the original epitope. 
The mimctope peptide 12 also recognizes, or binds to, 
monoclonal antibody C-34 . 

Fig. 12c illustrates th- structure of the 
mimotcpe peptide 12 in relation t - the structure of th 
ariti -mimotope peptide 14. The anr i mimotoce peptide 
seauence is complementary to the lace of tne mime tope 
peptide in three-dimensional spaco- , as monoclonal 
antibody C-34 was to the origins L epitope see Fig. 
12a) . 



Epitope Mapping Studies of m.ab 



Epitope mapping studies were also conducted 
using monoclonal antibody SZ-2. Tne cnoice of mab SZ-2 
■Ruan et al . 1987} was made oecause its epitope is 
Known to lie within the 45 kj.» o-ocr: or CFlo alpha 
(Fcx et. al . 1968; Molino et al. < : ! - ; the epitope is 
likely to be relatively conformat ion - independent since 
SZ-2 blots strongly to GPIb alpha, glycocalicm or GPIb 
alpha 4 5kDa fragment that has been denatured in SDS 
prior to transfer to nitrocellulose (Molino et al . 
1993); and there may be widespread interest in epitope 
localization of this mab since it is available 
commercially and appears to oe being used in a wide 
variety of investigative and clinical studies 
worldwide . 

The well -oaianced , 10-mer random peptide 
display library was used with SZ-2. Following either 
two or three rounds of biopannmg with immunoscreen i ng 
m the third round, bacteriophage clones were sequenced 
ana the resulting predicted peptide sequences were 
analyzed for convergence upon a clear-cut pattern that 
hopefully is contained within the first -3CC ammo 
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ucios or tne mature PPIr alpna mciecul-. The resu::;r. 
displayed sequences were compared wi:r. the availar_e 
set of glycoprotein sequences known :c exist c:i me 
platelet surface, including GPIa, "Pic alpna, PPIbo, 
'^nii, 3?IIIa, 3PIV, GPIX, and the platelet FPcamm.a 
r -oeptor . 

The most corn/ incmg c orrespondenoe c f 
multiple p h a g e s equences w 1 1 h a natural platelet 
sequence may he -with residues of trie platelet Pluamma 
receptor rather than of GPIb alpha, cased upon the 
rcllowmg observations First, while GPP PASTA and 
W C P P F E AR I H analyses of p n a g e s e q u e n c e s compare d w 1 1 n 
residues ^-ItJ of PPIr alpha a:_> shew several lavoreu 
regions of similarity, tnere in not yet r smale, snort 
stretch of amino acids m the native molecule tnat 
emerges in a convincing fashion as an envious match. 
Second, using the first 50 clones for wnicn hianlv 
purified PES precipitates were prepared and titered, 
EPISA assays were performed in which the binding of 
phage to bictmylated SZ-2 inhabits the subsequent 
rinding of tne SF-2 to immobilizes u i yc o ca i i c i n . fir. iv 
one o ■ " the V clones:*, displaying the 3^q\:->::ce ho*/; no 
SE1 IP N"0:B'j: W H W R S S W K S G , proved capable 3 f 
fully neutralizing SZ-1, and no om-r clone then 
available came e ve n close in n e u t r a 1 i z i n u p o t e n c v . 
This clone, however, did not appear t: represent an 
e v i de rot convergent pattern of the series of clones, nor 
did it provide a more e xt ens l ve ma t c h t c sequences 
within SPIo alpha than other clones then available. In 
co-neuter -assisted analysis of the other platelet 
surface pre terns, however, this secuer.ee emeraed as 
having the highest FASTA score for the region oi tne 
platelet FCgamma- receptor shown below, where it is 
shown as the second peptide lr: a proposed consensus 
s^au^nc^ list. Several additional clones were 
sequenced, which yielded the oeptide shown first m the 
series - SEQ ID NO :34: H R P L S W K G R A . Note that 
this peptide also has the 5 W K s e a u e n o e , b u t 
additionally has an R three residues ami n o t o the S W K . 
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below the convergence sequence napped to the platelet 
FCgamma. receptor is shewn in me sequence withm GPIb 
alpha that would most closely match the proposed 
consensus set. 
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SEQ ID NO: 102: 
I V L R C H 5 W K D K P L V K 
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SEQ ID NO: 


103: 
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SEQ ID N0:9l: 

SEQ ID NO: 83: 



L H R W K O S P R T 
W H W R S S W K S G 
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Although preferred e:nbod:rr;en:s nave been 
depicted and described in A- - t a : . herein, it will be 
apparent to those skilled in '.he relevant art that 
various modifications, additions, substitutions and t 
like can be made without departing from the spirit of 
the invention and these are therefore considered to b 
w ithin the scope of t he invention as defined in the 
claims which fed low. 
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SEQUENCE LISTING 



GENERAL INFORMATION : 



'i ' APPLICANT: THE RESEARCH FOUNDATION OF 

STATE UNIVERSITY OF NEW YORK 

«' TITLE OF INVENTION: MIMCTOPES ANL ANT I - M I MOTOPES OF 

HUMAN PLA.TELET GLYCOPROTEIN lb. IX 



NUMBER OF SEQUENCES: 173 

• iv CORRESPONDENCE ADDRESS : 

(A) ADDRESSEE: Nixon, Harnrave , Devans 1 Do vie LLP 

B) STREET: Clinton Square, P.O. t:x 1051 

,C) CITY: Rochester 

iD) STATE: New York 

; E; COUNTRY: USA 

■F) ZIP: 14 6 03 



!'v^ COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC compatible 

>'C) OPERATING SYSTEM: PC- DOS /MS - DOS 

(D) SOFTWARE: Patentln Release frl.O, Version £1.30 

vi ; CURRENT APPLICATION' DATA: 

(A) APPLICATION NUMBER : PCT of Serial Nc . 0 S / 5 5 6 , 5 9 7, 

filed 13-NOV-1995 
■ E ; FILING DATE: Herewith 
■' C ) C LAS S I F I CAT I ON : 



■ vi i ) ATTORNEY /AGENT INFORMATION : 
'A i NAME: Braman, Susan J. 
■B) REGISTRATION NUMBER: 3 4,103 
(C) REFERENCE /DOCKET NUMBER: 20384/102 

( viii ; TELECOMMUNICATION INFORMATION : 
i A) TELEPHONE: (716) 263-1636 
(B) TELEFAX: (716) 263-1600 



(2) INFORMATION FOR SEQ ID NO : 1 : 

(l) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amine acids 

(B) TYPE: amino acid 
( C } S TRANDEDNE S3 : 

(D) TOPOLOGY: linear 



7' 



WO 97 18236 




PCT/IS96/ 17882 



- 4 c - 



ill MOLECULE TYPE: peptide 



• xi SEQUENCE DESCRIPTION : SEC; ID NO : 1 : 

Ala Trr Asn Trp Arg Tyr Arg SI u Tyr Val 

1 " " 10 

;2' INFORMATION FOR SEQ ID NO : 2 : 

[i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acias 
iR) TYPE: amino acid 
(C; STRANDEDNESS : 
[D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 2 : 

Lys Trc Asn Trp Arg Asn Lys Lvs Tyr Val 

I 5 10 

(2) INFORMATION FOR SEQ ID NO : 3 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

{ E ) TYPE: amino acid 

(C) STRANDEDNESS : 

( D } TOPOLOGY: linear 

. i : • MOLECULE TYPE: peptide 



:xi; SEQUENCE DESCRIPTION: SEQ ID NO : 3 : 

Leu Ser Thr Trp Arg Tyr Phe Glu Tyr Val 
15 10 

(2; INFORMATION FOR SEQ ID NO : 4 : 

!ii SEQUENCE CHARACTERISTICS: 

:A) LENGTH: 10 amino acids 

;B) TYPE: amino acid 

:.C) STRANDEDNESS: 

( D ! TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 4 : 
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-46- 
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INFORMATION FOR SEQ ID NO : 5 : 

: 1 ■ SEQUENCE CHARACTERISTICS : 

( A J LENGTH: 10 amino acids 

;B) TYPE: amino acid 

( 0) 5TRANDEDNESS : 

. D ) TO PC LOGY : 1 1 near 

ii : MOLECULE TYPE: peptide 



: .xi: SEQUENCE DESCRIPTION: SEQ ID NO : 5 : 

Thr Gin Met Trp Arg Ala Arg Glu Tvr Leu 

1 5 ~ i o 

[2) INFORMATION FOR SEQ ID NO : 6 : 

:. i ' SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

( B } TYPE : amino acid 

(C) STRAND ED NESS : 

iDl TOPOLOGY : 1 inear 

■ ii) MOLECULE TYPE: peptide 



SEQUENCE DESCRIPTION: SEQ ID NO : 6 : 
;ln Arg Glu Tyr Trp Asp Pro Val 



INFORMATION FOR SEQ ID NO : 7 : 

■i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(E) TYPE: amino acid 

' C i STRANDEDNESS : 

( D i TOPOLOGY: linear 

in) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 7 : 

Glu Gly Ser Trp Arq Tyr Ara Lvs Glv Gly 
1 5 10 

(2- INFORMATION FOR SEQ ID NO : S : 

<i; SEQUENCE CHARACTERISTICS: 



Arg Tyr Ser Glu Tyr Val 
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(A) LENGTH: 10 anino acids 

(B) TYPE: ammo acid 

(C) STRANDEDNESS : 

O) TOPOLOGY: linear 

iu j MOLECULE TYPE: peptide 



(xi ; SEQUENCE DESCRIPTION: SEQ ID NC : 3 : 

rzi^r Tvr His Trp Tro Arg Asn Trp Glu Tyr 
r 1 ' 5 10 

(2) INF 0 RMAT ION FOR SEQ ID NO : 9 : 

(i> SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 
;C) STRANDEDNESS : 

;D) TOPOLOGY: linear 

iu) MOLECULE TYPE: peptide 



xi) SEQUENCE DESCRIPTION: SEQ ID NO : 9 : 
Lys Glv Phe Leu Trp Arg Ala Arg Asn Trr 

1 r- n 



(2) INFORMATION FOR SEQ ID NO: 10: 

(i: SEQUENCE CHARACTERISTICS : 

■ A) LENGTH : 10 ammo acids 

;B) TYPE: amino acid 

• C) STRAND EDNESS : 

(D) TOPOLOGY: linear 

(ii; MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 1 0 : 

M^t Asn Trp Lys His Trp Arg Ala Arg His 
1 5 1 0 

INFORMATION FOR SEQ ID NO: 11: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 

(Hi MOLECULE TYPE: peptide 



BNSDOCID -rWO 
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■xi) sequence description: sz~ ::: Ni::i: 

Fhe Lys Trp Arg Glu Tr^ Ara 31 v Lvs Leu 

i 5 i: 

INFORMATION FOR SEQ ID NO: 12: 

= 1 ■ SEQUENCE CHARACTERISTICS : 

: A : LENGTH: 10 ar.in c acids 
•El TYPE: amino acid 
( 0 ) STRANDEDNESS : 
(D) TOPOLOGY: linear 

i: MOLECULE TYPE: peptide 

; xi- SEQUENCE DESCRIPTION: SEQ 10 NO: 11 : 

Pre Asp Arg Gin Val Arg Leu Trp Va. Arg 
15 \ 

INFORMATION FOR SEQ ID NO : 1 3 : 

:i" SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 10 amino acids 
( E' ) TYPE: amino acid 
(C) STRANDEDNESS: 
D) TOPOLOGY: linear 

in; MOLECULE TYPE : peptide 



XL SEQUENCE DESCRIPTION: SEQ 10 NO : 1 - : 

Arg Val Leu Arg His Trp Hi: Pr- Arg Thr 
1 5 : r 

INFORMATION FOR SEQ ID NO: 14: 

■i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 
(E) TYPE: amino acid 
(C) STRANDEDNESS : 
(L) TOPOLOGY: linear 



11/ MOLECULE TY'E: peptide 



:xi: SEQUENCE DESCRIPTION: SEQ ID NO : 1 4 : 

Gly Arg Arg Val Trp Met Leu Asn His Gly 
1 5 10 ' 

INFORMATION FOR SEQ ID NO : 1 0 : 
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< i ; SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 10 amino acids 
''PC TYPE: amino acid 
• C ) STRANDEDNESS : 

(D) TOPOLOGY: linear 

(ill MOLECULE TYPE: peptide 

;xi) SEQUENCE DESCRIPTION: SEQ ID NO : 1 5 : 

Lv= Lv c - Glv Arq His His Val Thr Arc Val 
' 5 10 

(2: INFORMATION EOR SEQ ID NO:16: 

\L) SEQUENCE CHARACTERISTICS: 

i A) LENGTH: 1.0 amino acids 

(E) TYPE: amine acid 
iC) STRANDEDNESS : 

■;D) TOPOLOGY: linear 



( ii 



MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 1 6 : 

Glv Glv Val Cys Lys Cys Trp Gin Cys Leu 
1 ' 5 1° 

INFORMATION FOR SEQ ID NO : 1 7 : 

(.:■ SEQUENCE CHARACTERISTICS: 

i A) LENGTH: 10 amino acids 
iB) TYPE: amino acid 
( C ) STRANDEDNESS : 
(D; TOPOLOGY: linear 



(ii 



MOLECULE TYPE: peptide 



:xi! SEQUENCE DESCRIPTION: SEQ ID NO:17: 

Phe Sp- k^s Ser Tyr Gly Ser Ala lie Arg 
! 5 10 

INFORMATION FOR SEQ ID NO:18: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 
iC) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



BNSDOCID - WO 971RP36A1> 
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xi Sr^UENCE DtLSCRI FTI ON ; SE 

Met His Gly His 
1 

INFORMATION FOR SEQ I D NC : I 9 : 

'i SEQUENCE CHARACTERISTICS 
A' LENGTH: 10 amino ac 
(B' TYPE; amino acid 
: C: STRANDEDNESS : 
( D ) TC : ?OLOGY : 1 inear 

MOLECULE TYPE: peptide 




ixu SEQUENCE DESCRIPTION: SE 

Me t Ser Lys Lvs Pro His Lew 
1 5 

INFORMATION FOR SEQ ID NO : 2 0 : 

fii SEQUENCE CHARACTERISTICS: 
l A) LENGTH: 10 amino aci 
( 5 ) TYPE: amino acid 
;C ■ STRANDEDNESS : 
■D) TOPOLOGY: linear 

-r MOLECULE TYPE: peptide 



xi, SEQUENCE DESCRIPTION: SEC 
Thr Met Trp Yal Glu Leu Tyr S 



INFORMATION FOR SEQ ID NO : 2 1 : 

( i ; SEQUENCE CHARACTERISTICS : 
(A) LENGTH: 10 amino aci 
( = } TYPE: amino acid 
i0) STRANDEDNESS : 
fC' TOPOLOGY: linear 

:ii) MOLECULE TYPE: peptide 



; xi) SEQUENCE DESCRIPTION: SEQ 

Phe Val Asp Pro Gly Arg Ala G 
1 5 
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(2; INFORMATION FOR SEQ 10 NO : 2 2 : 

U; SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1G amino acids 

<R) TYPE: amino acid 

< C ) ST HANDEDNESS : 

( D } TOPOLOGY: linear 

! : MOLECULE TYPE: peptide 



(XI) SEQUENCE DESCRIPTION: SEQ ID NO ; 22 : 

Cys Cys Leu Leu Pro Leu Gly Phe Tyr Val Leu Gly Leu Phe Trp Leu 
1 * 5 1 0 ' 15 



(2; INFORMATION FOR SEQ ID NO : 2 3 : 

(i: SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 amino acids 

(B) TYPE: ammo acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



ixi; SEQUENCE DESCRIPTION : SEQ ID NO : 2 3 : 
Phe Arg Cys Cys Val Phe Ser Cys Cys Leu Leu Ser 



(2) INFORMATION FOR SEQ ID NO: 24: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

( D ) TOPOLOGY: linear 

(n) MOLECULE TYPE : pept ide 



fxr SEQUENCE DESCRIPTION: SEQ ID NO: 24: 
Gly Phe Arg Cys Leu Val Ser Leu Gly Gly Cys Phe 



5 



5 



10 



(2) INFORMATION FOR SEQ ID NO: 25: 



(l ': SEQUENCE CHARACTERISTICS : 

(A; LENGTH: 12 amino acids 
fB) TYPE: amino acid 
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C > STRANDEDNESS : 
(D ) TOPOLOGY : linear 

MOLECULE TYPE: peptide 



(xi, SEQUENCE DESCRIPTION: SEQ ID ND:25: 
Tyr Ser Leu Trp Gly Leu Pro Vai Gly Asc Val Val 



INFORMATION FOR SEQ 10 NO : 2 6 : 

ii' SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 amine acid^ 
( E ; TYPE : amino acid 

(C) S TRAND E ONE SS : 

(D) TOPOLOGY • linear 

di : MOLECULE TYPE: peptide 



i'xij SEQUENCE DESCRIPTION: SEQ 10 NO: It- 
Leu Pr 3 Leu Leu Trp Phe Asn 01 v A 1 a G^ y Phe Phe 
1 5 i '/ 

INFORMATION FOR SEQ 10 NO : 2 7 : 

: i ) SEQUENCE CHARACTERISTICS : 

;A^ LENGTH: 12 ammo acids 
1 '■ TYPE: ammo acid 
i C :■ S TRAND EDN ESS : 
D ) TOPOLOGY : : mear 

di'i MOLECULE TYPE: peptide 



(xi ) SEQUENCE DESCRIPTION: SEQ ID NO- : 2 n : 

Val Trp Gly Leu Phe Arg Gly Leu Glu Asn Gly Ser 
1 5 ' II 

i2» INFORMATION FOR SEQ ID NO : 2 3 : 

■i; SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 amino acids 
( B } TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY : linear 

( 1 1 :■ MOLECULE TYPE : pept : de 



WO 97 18236 
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x i 



SEQUENCE DESCRIPTION: S~Q IC NO : 2 8 : 



Ser Leu Trp Arg Gin Trp Arg Gly Leu Phe Val Va! 
1 5 10 

I N FORMAT I ON FOR SEQ ID NO : 2 9 : 

(i) SEQUENCE CHARACTERISTICS : 

( A } LENGTH: 12 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 

!D'.' TOPOLOGY: linear 

In) MOLECULE TYPE: peptide 



; Xi ; SEQUENCE DESCRIPTION: SEQ ID NO : 2 9 : 

^hr Leu Ser Leu Phe Gly Gly Arg Asp Lys Gly Phe 

5 10 

(2) INFORMATION FOR SEQ ID NO : 3 0 : 

(I) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 amino acids 

(B) TYPE: amino acid 

( C ) STRANDEDNESS : 

(D) TOPOLOGY: linear 

(ii; MOLECULE TYPE: peptide 



, xi 



SEQUENCE DESCRIPTION: SEQ ID NO : 3 0 



He -lv -to Ala Val Ser Cys Leu Phe Arg Val Cyt 
1 - 5 10 

(2) INFORMATION FOR SEQ ID NO : 3 1 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 12 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 



i i 



MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 3 1 : 

M^t Ser Leu Phe Pro Leu Ser Phe Cys Arg Leu lie 
!" * 5 10 

(2) INFORMATION FOR SEQ ID NO : 3 2 : 
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SEQUENCE CHARACTERISTICS 
-A'i LENGTH: 12 arc i no ac: 
3 1 TYPE: amine acid 
■ C : STRANEEDNESS : 
.D) TOPOLOGY: linear 

MOLECULE TYPE : peptide 



xi : SEQUENCE DESCRIPTION: SE; 

Ala Leu P k e S e r S e r Va 1 T rr ' 
1 5 

INFORMATION FOR SEQ ID NO : 3 3 : 

( i • SEQUENCE CHARACTERISTICS : 
:.A) LENGTH: 12 amino ac: 
. B • TYPE: amino acid 

( C ) STRANDEDNESS : 

[D) TOPOLOGY: linear 

ii; MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ IT- TL 

Gly Trp Phe Gly Pro Phe Trp Va i Ar-: 
1 5 



INFORMATION FOR SEC 



i: SEQUENCE CHARACTER I ST I ' 



A 

< B 
(D 



LENGTH: 12 amino acids 
TYPE: ammo acid 
STRANDEDNESS : 
TOPOLOGY : linear 



ii! 1 MOLECULE TYPE: peptide 



(xi- SEQUENCE DESCRIPTION: SEQ ID NC 

Phe Trp Val Ser Val Gl 
1 5 



7 al Val 



INFORMATION FOR SEQ ID NO : 3 5 : 

ix) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 amino acids 

(B) TYPE: amine acid 
{ C) STRANDEDNESS : 

(L^ TOPOLOGY: linear 



WO 97/1 8236 



1 l 



MOLECULE TYPE: peptide 



(xi i SEQUENCE DESCRIPTION: SE 2 IT< NO : 3 5 : 

L-u niv Ala Phe Giy Gly Ala 31y Phe Leu Trp Arg 
l 1C 

2) INFORMATION FOR SEC ID NO : 3 6 : 

;i: SEQUENCE CHARACTERISTICS: 

■A i LENGTH: 12 amino acids 
B.i TYPE : amino acid 
C ) STRANDEDNESS : 
C' TOPOLOGY: linear 

li ; MOLECULE TYPE: peptide 



; X 1 . 



SEQUENCE DESCRIPTION: SEQ ID NO :3c: 



r^ s a-q Glv He Val Phe Leu Phe Va: Gly Trp Leu 
I' ~ ' 5 10 

(2! INFORMATION FOR SEQ ID NO : 3 7 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 amino acids 

(B) TYPE: ammo acid 

( C ) STRANDEDNESS : 

(D) TOPOLOGY: linear 

(ii < MOLECULE TYPE: peptide 



SEQUENCE DESCRIPTION: SEQ ID NO : 3 7 



\ xi 

P h, -ru Leu Val Lys Glv Ala Gly Ala Trp Arg Phe 

r * ^ 5 - 

INFORMATION FOR SEQ ID NO : 3 8 : 

(i- SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

( B ) TYPE : amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

;ii; MOLECULE TYPE: peptide 

fxi" SEQUENCE DESCRIPTION: SEQ ID NO : 3 8 : 



BNSDOCID 
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~p Asn ,rp Arg Ty 



A r a jiu 



INFORMATION 1 FOR SEQ ID NO : 3 9 : 

. i; SEQUENCE CHARACTERISTICS: 

A; LENGTH: 12 amino acids 
:3) TYPE: ammo acid 
C; STRANDEDNESS : 
D^ TOPOLOGY: linear 

MOLECULE TYPE : peptide 



SEQUENCE DESCRIPTION: SEQ 
Val Arg Leu Trp Ala Arg AL< 



INFORMATION FOR SEQ ID NO : 4 0 : 

;i; SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 12 ammo aci 
(3) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 



i) MOLECULE TY 



pepL iae 



SEQUENCE DI 



a l a v a . 



R T PT r ON : S: 
~;\\x pne Giv 



2: INFORMATION FOR SEQ ID NO : 4 1 : 

1/ SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 ammo acids 
(POi TYPE: amino acid 
(0) STRANDEDNESS: 
(D) TOPOLOGY: linear 

■:ii' MOLECULE TYPE: peptide 



.xi) SEQUENCE DESCRIPTION SEQ ID NO : 4 1 



Val Ara Tro Met 



:ys Val Arg Leu Gly Val Arg 



INFORMATION FOR SEQ ID NO : 4 2 : 
!i) SEQUENCE CHARACTERISTICS 
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(A) LENGTH: 12 ammo acias 

CB) TYPE: amino acid 

(C) STRANDEDNSSS : 

(D; TOPOLOGY: linear 

:i) MOLECULE TYPE: peptide 



(xi! SEQUENCE DESCRIPTION: SEQ ID NO : 4 2 : 

Arq Leu Trp Gly Pro Gly Val Ser Arg Pro Val Leu 

: - 5 ^ 

INFORMATION FOR SEQ ID NO : 4 3 : 

!i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 12 amino acids 
(3) TYPE: amino acid 
(C; STRANDEDNESS : 
(D) TOPOLOGY: linear 



in, 



MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION : SEQ ID NO : 4 3 : 

~ys G^y Ser Ser Leu Phe Arg Gly Pro Arg Cys Pro 
i 5 10 

INFORMATION FOR SEQ ID NO:44: 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 12 amino acids 
fp) TYPE: amino acid 
(.C) STRANDEDNESS : 
(D) TOPOLOGY: linear 

ill ) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 4 4 : 

' eu Gl- r>e Ser Ser Leu Ser Phe Leu Gin Leu Arg 
1 5 10 

INFORMATION FOR SEQ ID NO: 45: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 amino acids 
{ b ) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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SEQUENCE DESCRIPTION: SEZ ID NO : 4 5 : 

Trp: Gly Trp Asp Gly Val Ser Tyr Leu Phe Leu 



INFORMATION FOR SEQ ID NO : 4 6 : 

(i) SEQUENCE CHARACTERISTICS: 

• A LENGTH: 12 amino acids 

'B: TYPE: amino and 

CO STRANDEDNESS : 

[D) TOPOLOGY: linear 

1 1 MOLECULE TYPE: oeccide 



(xi : SEQUENCE DESCRIPTION: SEQ ID NO 4 £ : 

Thr Arg Ser Leu Phe Asp Asp Phe Ya] Ser Leu Arg 

1 5 1 

(2) INFORMATION FOR SEQ ID NO : 4 7 : 

(i' SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 ammo acids 

(E) TYPE: ammo acid 

( C i STRANDEDNESS : 

(D^ TOPOLOGY: linear 

l O MOLECULE TYPE: peptide 



.xi SEQUENCE DESCRIPTION: SEQ ID N : 4 : : 

Cys Tyr Ala Ser Leu Phe Arg Ser Aru Leu Cvc Ala 
1 5 1C 

12) INFORMATION FOR SEQ ID NO : 4 8 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 amino acias 

IB) TYPE: amino acid 

{CI STRANDEDNESS: 

(D) TOPOLOGY: linear 

, n ' MOLECULE TYPE: peptide 



(xi; SEQUENCE DESCRIPTION: SEQ ID NO : 4 8 : 

Asp Gly Ser Val Arg Val Val Trp Val Arg Leu Leu 
1 5 io" 



NSCCCD <-.VO ^182 36 A' 



WO 



PCT/LIS96/P882 



INFORMATION FOR SEQ 1 ID NO : 4 9 : 

{ i ■ SEQUENCE CHARACTERISTICS : 

;A) LENGTH: 12 amino acids 
(B! TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 



. i ) 



XI 



MOLECULE TYPE: peptide 



SEQUENCE DESCRIPTION: SEQ '10 NO : 4 9 



Leu ^er niv Phe Pro Val Ala Leu Vai Arg ?he AO 
L ~ ' b 10 

INFORMATION FOR SEQ ID NO: 50: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 amino acids 

(B) TYPE: amino acid 

(0) STRANDEDNESS: 

(1) "i TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



,xi . 



SEQUENCE DESCRIPTION: SEC 



1 0 NO* : b j : 



Leu Gly Gly Gly Leu Leu Val Giy Ser yal Phe Pre 

1 5 — 

1 N F O R MA T I O N FOR SEQ ID NO : 5 1 : 

/ i :■ SEQUENCE CHARACTERISTICS 

(A) LENGTH: 12 amino acids 
;3) TYPE: amino acid 
; C) STRANDEDNESS : 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



■:xi> SEQUENCE DESCRIPTION : SEQ ID NO : 5 1 : 

Val T-p Ala Arq Gly Val Phe Arg Asp Arg Phe 
1 5 1° 

(2} INFORMATION FOR SEQ ID NO: 52: 

(i) SEQUENCE CHARACTERISTICS: 

(A'i LENGTH: 12 amino acids 
( b ■ TYPE: amino acid 
! C ) STRANDEDNESS : 



BNSDOCID -JVC 9/18236A1, 
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* D ; TOPOLOGY : linear 
11 M2 LECULE TYPE: peptide 



xi SEQUENCE DESCRIPTION: SEQ ID NT: 52: 

Thr Gly Leu Leu Ala Gly Pro Val 'Ire Arc Trp Thr 
1 5 " 

INFORMATION FOR SEQ ID NO: 53: 

? i ' SEQUENCE CHARACTERISTICS: 

\ A .) LENGTH : 1 2 am i no acids 

vB.i TYPE: amino acid 

1 C ; S T RAN D E D N E S S : 

i D) TOPOLOGY : linear 

ii ' MOLECULE TYPE : peptide 



xi SEQUENCE DESCRIPTION : SEQ ID NO : 53 : 

Trp Leu Glv Glv He Phe Ser Cvc, L-u Ya ■ 
1 5 i j 

\2) INFORMATION FOR SEQ ID NO • 54 : 

; 1 ; SEQUENCE CHARACTERISTICS : 

\ A ) LENGTH: 12 amine acids 
(&' TYPE : amine acid 
; 0 ) STRANDEDNESS : 
(D TOPOLOGY : 1 mear 

u: MOLECULE TYPE: peptide 



'.xi: SEQUENCE DESCRIPTION: SEQ ID NO:54: 
Trp Phe Leu Arg Asp Val Glv Cvs Glv Ser Cvs Leu 

i 5 :o 

(2) INFORMATION FOR SEQ ID NO: 5 5 : 

: I :■ SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 amine acids 

(B' TYPE: amino acid 

(C ■ STRANDEDNESS : 

( D ) TOPOLOGY : linear 

f :: ; MOLECULE TYPE: peptide 



(xi/ SEQUENCE DESCRIPTION: SEQ ID NO : 5 5 : 



WO 97/18236 
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Ser Arg Cys 



Glv Val Phe Thr Trp Cys Ser Arg Si 



5 

INFORMATION FOR SEQ ID NO: 56: 

<i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 amino acids 
(3) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 



1( 



; x i ; 



SEQUENCE DESCRIPTION: SEQ ID NO:d6 



Arq Cvs Leu Val Glv Tyr Arg Cys Trp Gly Gly Val 

! 5 1C 

(2) INFORMATION FOR SEQ ID NO: 57: 

!i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 ammo acids 
( B ) TYPE : amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi ) SEQUENCE DESCRIPTION: SEQ ID NO: 57: 

v Phe Arq Cvs Leu Val Met Gly Gly Gly Cys Ala 
^ ^ 1 ~ ' ' *• 

1 5 

\2) INFORMATION FOR SEQ ID NO: 58: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

;ii! MOLECULE TYPE: peptide 

(xi ) SEQUENCE DESCRIPTION: SEQ ID NO: 58: 



Cys Gly Phe Asp Leu Val Cys Aid Arg Leu Phe G 
1 5 10 

<2) INFORMATION FOR SEQ ID NO: 59: 

(i, SEQUENCE CHARACTERISTICS: 
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■ A , ; LEN3iH : 12 ami no acids 

< B TYPE: ammo acici 
■ 0 STRANDEDNESS : 

< D TOPOLOGY : 1 mear 

MOLECULE TYPE: Denticle 



:i . SEQUENCE DESCRIPTION : SEQ 10 Nl 
isp Ser Gly Val Arc? Tid Phe Phe 01', 



_? -l y : ne Leu j_ 



INFORMATION FOR SEQ ID NO : 0 : 

'L} SEQUENCE CHARACTERISTICS: 

A ) LENGTH ; 1 2 ammo acids 
■'B: TYPE: amino acid 
f' 0 ; S T RAND E DN E S S : 
^D: TOPOLOGY : linear 

-,ii. MOLECULE TYPE: peptide 



■xi: SEQUENCE DESCRIPTION: SEQ ID N: 
He Leu Asp Gly Cys Phe Phe Leu 31'. 

1 c 

INFORMATION FOR SEQ 10 NO : 6 1 : 

( i, SEQUENCE CHARACTERISTICS : 

i. A.) LENGTH : 12 amino acids 

1 B , TYPE : ammo acid 

■ 3 i STRANGE ONE SS : 

■D} TOPOLOGY : linear 

;iL MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 6 1 : 

Cys Val Arg Trp Leu Val Ser Ala Gly Cys Ser 
1 5 1 3 

INFORMATION FOR SEQ ID NO : 6 2 : 

(i) SEQUENCE CHARACTERISTICS: 

{A; LENGTH: 12 amino acids 

( 2 5 TYPE : amino acid 

(0} STRANDEDNESS : 

(0; TOPOLOGY : linear 

: u: MOLECULE TYPE: peptide 



BNSDOCID --WO ? 7 i623eA< 
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x i ' SEQUENCE DESCRIPTION: SEQ ID NO : 6 2 : 

Va' G-y Cys Trp Leu Val Cys Asp Va] Leu Leu 
V 5 

.'2) INFORMATION FOR SEQ ID NO : 6 3 : 

(i) SEQUENCE CHARACTERISTICS: 

( A ) LENGTH: 12 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY : linear 

in; MOLECULE TYPE: peptide 



xi ; SEQUENCE DESCRIPTION: SEQ ID NO : 6 3 : 

Cys Leu Phe Val Phe Ala Ala Gly Phe A. a Cys Gly 



(2) INFORMATION FOR SEQ ID NO: 64: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi;< SEQUENCE DESCRIPTION: SEQ ID NO : 6 4 : 

Ser Cys Ala Leu Phe Gly Ser Cys Phe Gly lie Ser 
1~ 5 10 

(2) INFORMATION FOR SEQ ID NO : 6 5 : 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 12 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi! SEQUENCE DESCRIPTION: SEQ ID NO : 6 5 : 
Cys T^d Gly Gly Val Gly Val Cys Gly Leu Leu Val 



BNSDOCID 
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' I * r w rtMAT I C N rOR S E Q I D NO :6c: 

i- SEQUENCE CHARACTERISTICS : 

\A LENGTH: 10 amino acid: 
3 ) TYPE: amino acid 
( C) STRANDECNESS : 
fD) TOPOLOGY: linear 

ii.- MOLECULE TYPE : peptide 



:>::. SEQUENCE DESCRIPTION: SEQ IL 

Lys Arg Ala Trp Trp Lys Gin Lys 

1 5 

INFORMATION FOR SEQ ID NC : 6 : 

■: l 1 SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 12 ammo acids 
(3) TYPE: amino acid 

uc ■ strandedness : 

(D) TOPOLOGY: linear 
ii MOLECULE TYPE: peptide 



:■: : SEQUENCE DESCRIPTION: SEQ IL NO : r 7 : 

Cys Val Civ Giy Val Ala Ser Ar^ Cy~ Ay A T a 1 Lea 

i 5 o; 

INFORMATION FOR SEQ ID NG : 6 B : 

; i ; SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 12 amino acids 
( 3 ] TYPE : amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 



MOLECULE TYPE; peptide 



■xi; SEQUENCE DESCRIPTION: SEQ ID NO : 68 : 

Ser Giy Ala Val Leu Ala Giy Pro ?he Glv Val Trp 
1 5 * 10 ' 

INFORMATION FOR SEQ ID NC : 6 3 : 

'i ': SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 12 amino aoids 
(3) TYPE: amino acid 
(C) STRANDEDNESS : 
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12. Use of a polypeptide according to claim 3 for the 
preparation of an HCV immunogenic composition, with said 
polypeptide comprising or consisting of at least 8 to about 68 
contiguous amino acids selected from the region comprised between 
amino acid posit ionsacids 193 to 234 and 243 to 260 in the El 
region of HCV characterized by the following sequence: 
QVRNSTGLYHVTNDCPNSS IVYEAHDAILHTPGCVPCVREGN (SEQ ID NO 165 , 
spanning positions 193 to 234) , and, 

TPTVATTRDGKLPATQLR (SEQ ID NO 105, spanning positions 243 to 
260) 

with said peptides being particularly chosen from : 
QVRNSTGLYHVTNDCPNSS I (SEQ ID NO 16), 
NDCPNSSIVYEAHDAILHTP (SEQ ID NO 17) , 
HDAILHTPGCVPCVREGNVS (SEQ ID NO 18), 
CVREGNVS RCWVAMTPTVAT (SEQ ID NO 19) , and, 

AMTPTVATRDG KL P P ATQ LRR (SEQ ID NO 20), or any variant to this 
sequence derived from another type of HCV as depicted in Figure 
4, and with said contiguous amino acids containing a T cell 
stimulating epitope . 

13. Use of a polypeptide according to claim 3 for the 
preparation of an HCV immunogenic composition, with said 
polypeptide comprising or consisting of at least 8 to about 8 0 
contiguous amino acids selected from the region comprised between 
amino acids 253 to 332 in the El region of HCV characterized by 
the following sequence : 

NH 2 - LPATQLRRHIDLLVGS ATLCSALYVGDLCGS VQLFTFS PRRH 

VTTTQGCNCSIYPGHITGHRl^WDMMMNWSPTAAL-COOH (SEQ ID NO 106), or any 
variant to this sequence derived from another type of HCV as 
depicted in Figure 4 , with said peptides being particularly 
chosen from : 

LPATQLRRHIDLLVGSATLC (SEQ ID NO 21) , 
LVGSATLCSALYVGDLCGSV (SEQ ID NO 22), 
QLFTFS PRRHWTTQGCNCS I (SEQ ID NO 23), 
TQGCNCS I YPGH I TGHRMAW (SEQ ID NO 24), and, 

ITGHRMAWDMMMNWS PTAAL (SEQ ID NO 25) , and with said contiguous 
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amino acids concainina a T cell stimulating epitope . 



14 . Use cf a polypeptide according to claim 3 f or the 
preparation of an HCV immunogenic composition, with said 
polypeptide comprising or consisting of at least 8 to about 6 8 
contiguous amino acids selected from the region comprised between 
amino acids 325 to 392 in the El region of HCV characterized by 
the following sequence : 

NK 2 - MNW S P T AAL VMAQ LLRIPQAI LD M I AG AHWG VLAG I AY F S MVG NW 

AKVLWLLLFAGVDAETIVSGGQA- COOH (SEQ ID NO 107) , or any variant to 

this sequence derived from another type of HCV as depicted in 

Figure 4, with said peptides being particularly chosen from : 

NWSPTAALVMAQLLRIPQAI (SEQ ID NO 26) , 

LLRIPQAILDMIAGAHWGVL (SEQ ID NO 27) , 

AG AHWG VLAG IAYFS MVGNW (SEQ ID NO 28) , and, 

WLLLFAGVDAETIVSGGQA (SEQ ID NO 29), and with said contiguous 
amino acids containing a T cell stimulating epitope. 

15 . Use of a polypeptide according to claim 4 for the 
preparation of an HCV immunogenic composition, with said 
polypeptide comprising or consisting of about 8 to about 20 
c ::tiguous amino acids selected from the region comprised between 
an. _no acid positions 397 to 416 of the E2 region of HCV: 
*n^-X 3 ,X 38 X 39 X 40 X 41 X 42 X 43 X 44 X 45 GX 4 ^ (SEQ ID NO 55) , 
and more particularly selected from SGLVSLFTPGAKQNIQLINT (SEQ ID 
NO 46 or peptide NS1-7*) , and with said contiguous amino acids 
containing a T cell stimulating epitope . 

16. Use of a polypeptide according to claim 4 for the 
preparation of an HCV immunogenic composition, with said 
polypeptide comprising or consisting of about 8 to about 20 
contiguous amino acids selected from the region comprised between 
amino acid positions 409 to 428 of the E2 region of HCV: 
NH a -QX 48 X 49 X 50 LX sl NX S4 NGSWHX 52 NX S3 TALN-COOH (SEQ ID NO 56), 
and more particularly selected from QNIQLINTNGSWHINSTALN (SEQ ID 
NO 47 or peptide NS1-5*) , with said peptides being particularly 
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^m; LENGTH: 10 amino acids 
■:b: TYPE: amino acid 
STRANDEDNESS : 
TOPOLOGY : 1 inear 

ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION : SEQ ID NO : 7 6 : 
!.v S ^ro Trp Val Pro Ara His Arg Val Trp 

(2) INFORMATION FOR SEQ ID NO: 77: 

( i i SEQUENCE CHARACTERISTICS : 

(A} LENGTH: 12 amino acids 

fB) TYPE: amino acid 

;C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii; MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO : 77 : 

Th- Gly Leu Leu Ala Gly Pre Val Trp Arg Trp Thr 
1 5 10 

(2) INFORMATION FOR SEQ ID NO : 7 S : 

ii> SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 amino acids 
<;Bj TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii; MOLECULE TYPE: peptide 

(XI) SEQUENCE DESCRIPTION: SEQ ID NO: 78: 

Asp S^r Gly Val Arg Trp Phe Phe Gly Phe Leu Gly 
1 5 10 

(2) INFORMATION FOR SEQ ID NO: 79: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 amino acid^ 

(B) TYPE: amino acid 

( C ) STRANDEDNESS : 

(D) TOPOLOGY: linear 

(ii: MOLECULE TYPE: peptide 



BNSDOCID ■ -WO 3718236A1^ 
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Cys Ala Trp His A r g Leu Ser ? h ~ 

1 5 

: N FORMAT I ON FOR SEQ ID NO : 3 0 : 

(i: SEQUENCE CHARACTERISTICS: 

( A ; LENGTH : 12 amine acids 
(E.) TYPE: amino acid 
;CJ STRANDEDNESS : 
(D) TOFOLCGY: linear 

11- MOLECULE TYPE: peptide 



:xi; SEQUENCE DESCRIPTION: SEQ IL .W 

Cys Phe Gly Ser Ala Leu Val Leu AU 
1 5 

INFORMATION FOR SEQ ID NO : 8 1 : 

( 1 :■ SEQUENCE CHARACTERISTICS : 

; A ; L ENGTH : 12 amino a c i a s 
(B) TYPE: amino acid 
( 0 ) STRANDEDNESS : 
'D) TOFOLCGY: Imear 

<ii'i MOLECULE TYPE : ceotide 



;Xi) SEQUENCE DESCRIPTION: SEQ ID U'.-^l: 

Trp Phe Trp Asp Met Ser Glv G^u Trr Uv J ) v Leu 
l 5 * * i 

INFORMATION FOR SEQ ID NO : 8 2 : 

ii) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 
(CI STRANDEDNESS : 

!D) TOPOLOGY: linear 



i) MOLECULE TYPE: peptide 



'xii SEQUENCE DESCRIPTION: SEQ ID NO : 5 2 : 

Arg Ser Lys Trp Trp Val His Arc His Ser 

S "in 
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INFORMATION FOR SEQ ID NO : 8 3 : 

( i } SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 10 amino acids 

: I: i TYPE: ammo acid 

iC) STRANDEDNESS : 

(D.- TOPOLOGY: linear 

( 1 1 ) MOLECULE TYPE : pept ide 



(xi!- SEQUENCE DESCRIPTION: SEQ ID NO : S ?. : 

Trp His Trp Arg Ser Ser Trp Lys Ser Gly 

1 5 10 

(2) INFORMATION FOR SEQ ID NO: 84: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

i.B) TYPE: amino acid 

(C; STRANDEDNESS : 

; o ; TOPOLOGY: linear 

(hi MOLECULE TYPE: peptide 



xi! SEQUENCE DESCRIPTION: SEQ ID NO:84: 
His An Pro Leu Ser Trp Lys Gly Arg Ala 



(2) INFORMATION FOR SEQ ID NO : 8 o : 

:i: SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: ammo acid 
{ C ) STRANDEDNESS : 

{ D ) TOPOLOGY: linear 

( i i ! MOLECULE TYPE : pept ide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 8 5 : 

Trp His Arg Arg Pro Met Ser Trp Tyr Ser 
1 5 l^ 

(2) INFORMATION FOR SEQ ID NO: 86: 

(ii SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1C amino acids 

(B) TYPE- amino acid 

(C) STRANDEDNESS: 
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MOLE^UL- TYPE: peptide 



xi ; SEC T JENCE DESCRIPTION: SEC IE NC : - 6 : 
Ala Arg lie Lys lie Trp Lys Pi 



7 N FC'RMAT 1 ON FOR SEQ ID NC : 8 7 : 

1; SEQUENCE CHARACTERISTICS: 

A ) LENGTH : 10 ami no acids 
iB- TYPE ammo acn 
■' ■ S T RAT JDEDNESS : 

linear 

pept ide 



PTICN ; SEQ IC NO:": 
lys Arg Gly Trp His Trp Lys S--r Iru His 



IMFORYiATICN FOR SEQ 10 NO : 8 8 : 

NOE CHARACTERISTICS : 
LENGTH : 1 0 air. mo acids 
"TYPE: amine acid 
STRAND EDNESS : 
TOPCLOGY : linear 

i^ 1 MOLECULE TYPE: peptide 



■xi.' SEQUENCE DESCRIPTION: SEQ ID NO: 88: 

Lys Lys Ser Trp Trp Val Arcj Met Pi:, Aro 
1 5 ~ 1- 

INFORMATION FOR SEQ ID NC : S 9 : 

SEQUENCE CHARACTERISTICS: 
(A; LENGTH: 10 amino acids 
(3) TYPE: amino acid 
(0) STRANDEDNESS : 
CD) TOPOLOGY: linear 

MOLECULE TYPE: peptide 



SEQUENCE DESCRIPTION: SEQ ID NO : 8 9 : 




■ D • TOPCLOGY : 
MOLECULE TYPE: 

SEQUENCE DESCRI 
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Ala Lys Ser Trp Arg Tyr Trp Arg Met: Pro 
1 5 1 u 

(2) INFORMATION FOR SEQ ID NO: 90: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 
( 5 ) TYPE: amino acid 
(C; STRANDEDNESS : 
(D) TOPOLOGY: linear 

(iii MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ U NO : 9 0 : 

Lys Ara Tru Lvs Val Tyr His Arg Trp Pro 
i_ * 5 1 c 

(2) INFORMATION FOR SEQ ID NO : 9 1 : 

(i! SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 10 amino acids 
(3) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



xi; SEQUENCE DESCRIPTION: SEQ ID NO : 9 1 : 
Leu His Arg Trp Lys Gin Ser Pro Arg Thr 



(2) INFORMATION FOR SEQ ID NO: 92: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 92: 

Leu He Arg Trp Lys Pro His Gly Trp Arg 
1 5 1° 

(2) INFORMATION FOR SEQ ID NO: 93: 
(i; SEQUENCE CHARACTERISTICS: 



BNSDOCID -.WO 9718236A1;. 



WO 9" 18236 



v A : L E NGTH : 1 C ami n o 

< 3 ; TYPE: amine acid 

< D; TO PC LOGY : I inear 
MOLECULE TYPE: peptide 



XI J 



SEQUENCE DESCRIPTION: SEQ IE NO—: 



oir. _ys Ly = 
1 



The Ser 



INFORMATION FOR SEC I D NO: 94: 

' l ; SEQUENCE CHARACTERISTICS : 

(A; LENGTH: 10 ammo acids 
( B ) TYPi_ : amino acid 
' C ■ STRANDEDNESS : 
(D; TCPOLOGY: linear 

( i i ; MOLECULE TYPE : peptide 



xi SEQUENCE DESCRIPTION: SEQ ID : 

Arg His Va I Ala Trp Trr Arg 0 1 r. G 1 v *.' i I 
1 5 ; r 

\2) INFORMATION FOR SEQ ID NO: 95: 

( i ; SEQUENCE C^PJ^CTEP.ISZ 1 ICS : 

( A LEN GTH : 1 C amino aci ds 
(B) TYPE: amino acid 
i C ; 3TFANDEDNESS : 
(D) TOPOLOGY: linear 

Or MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : ^ S : 

Ala Lys His Arg Tro Trp Ara Arg Pro 7a 1 

1 5 i:> 

(2) INFORMATION FOR SEQ ID NO : 96 : 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 10 amino acids 
( B ; TYPE: amino acid 
id STRANDEDNESS : 
(D) TCPOLOGY : linear 

d:J MOLECULE TYPE: peptide 
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x: SEQUENCE DESCRIPTION: SEQ IC NC : 9 h : 
Lvs His ?he Me: Arg His Arg His Gly Val 



INFORMATION FOR SEQ ID NO : 9 7 : 

(l.i SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 
(3) TYPE: amino acid 
(C> STRANDEDNESS : 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 9 7 : 

Ala Gly Leu Asn His Trp Trp Lys His Lys 
1 5 10 

[2) INFORMATION FOR SEQ ID NO: 98: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acias 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(n; MOLECULE TYPE: peptide 



(xi: SEQUENCE DESCRIPTION: SEQ ID NO : 9 8 : 

Arg Ara Ser Thr Trp His Trp Trp His Ala 
^5 10 

[2) INFORMATION FOR SEQ ID NO : 9 9 : 

(i- SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 

( C ) STRANDEDNESS : 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 99: 

v a i Ma Lys Trp Arg His Trp Asn Arg Gin 
I 5 10 
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2, Z MFC RMAT I ON FDR SEC I D NO : 1 0 C : 

1 i SEQUENCE CHARACTERISTICS: 
,A' LENGTH: 18 base pairs 
; B ) TYPE: nucleic acid 
:C) STRANDEDNESS: single 
;D: TOPOLOGY: linear 

. 1 1 MOLECULE TYPE : cDNA 

'xi.' sequence description: seq 10 no : 1 i z : 

^TlaTAGTTA g c g t aa c g 

1 8 

(2- INFORMATION FOR SEQ ID NO : 1 2 1 : 

' i ■ SEQUENCE CHARACTERISTICS : 

(A i LENGTH : 13 amino acids 

(3) TYPE: ammo acid 

(C; STRANDEDNE3 S : 

{ O; TOPOLOGY : linear 

'11; MOLECULE TYPE: peptide 

xi ' SEQUENCE DESCRIPTION: SEQ Z I N :1C1: 

Glu Asn Val Tyr Val Trp Lys Gin Gly 'la. Asp Yal 

(0' INFORMATION FOR SEQ ID N0:1C2: 

i • SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 15 amine acids 
(E) TYPE: amino acid 
(C) STRANDEDNESS : 
(2) TOPOLOGY: linear 

■i:! MOLECULE TYPE: peptide 



;xiJ SEQUENCE DESCRIPTION: SEQ ID NO: 102 

lie Val Leu Arg Oys His Ser Trp Lys Asp 
1 5 ' l j 

:NFORMATION FOR SEQ ID NO:I03: 

ii) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 19 ammo acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 



WO 97 18236 



# 
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! D) TOPOLOGY: linear 



( i : ; MOLECULE TYPE : pept ide 

(xi! SEQUENIE DESCRIPTION: SEQ ID NO: 10 3: 



Ala Met Thr 



(2) INFORMATION FOR SEQ ID NO: 104: 

■i) SEQUENCE CHARACTERISTICS: 

(A; LENGTH: 10 amino acids 

(B) TYPE: amino acid 

(C/ STRANDEDNESS : 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



xi) SEQUENCE DESCRIPTION: SEQ ID NO: 104: 
Arg His Val Ala Trp Trp Arg Gin Val Val 



INFORMATION FOR SEQ ID NO -.105: 

i i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 10 amino acids 

(5) TYPE: amino acid 

(I; STRANDEDNESS: 

<; D ) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 



(xi ) SEQUENCE DESCRIPTION: SEQ ID NO : 1 C 5 : 

Arq His Val Ala Trp Trp Lys Gin Val Val 
1 5 10 

(2! INFORMATION FOR SEQ ID NO: 106: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino ac i as 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

;D) TOPOLOGY: linear 

in) MOLECULE TYPE: peptide 



A^u Asn Ala Glu Asn Val Tyr Val Trp Lys G.n 

5 10 



Val Asp Val Lys 
15 
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x: : SEQUENCE DESCRIPTION 

Arg Hij Va 1 Ala Trr Trn I 
I 5 



INFORMATION FOR SEQ 10 NO : 1 0 7 : 

( i ) SEQUENCE CHARACTERISTICS : 

; A i LENGTH : I j am mo acids 
; TYPE: amino acid 
'! STRANDEDNESS : 
') TOPOLOGY: linear 



MCLECULE 



} ^ : ceotiae 



xi :■ SEQUENCE DESCRIPTION: SEQ ID N '. 
Tyr Va 1 Trp Lys Gin Val 



2) INFORMATION FOR SEQ 



NO 



SEQUENCE CHARACTERISTICS: 
( A ; LENGTH : 10 amine acids 
(PC TYPE: amino acid 
;C" ! STRANDEDNESS : 
■:D"= TOPOLOGY: linear 

MOLECULE TYPE: oeotide 



vxi; SEQUENCE DESCRIPTION: SEQ 



' y 



Val Trp Lys Gin Gly Val As 
5 



(2^ INFORMATION FOR SEQ ID NO: 10 9: 

(I! SEQUENCE CHARACTERISTICS: 

(A,/ LENGTH: 10 amino acids 



(B 



TYPE: amino acid 
STRANDEDNESS : 
TOPOLOGY : 1 mear 



(ii.) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION : SEQ ID NO : 1 0 y 
Arg Trp Trp His Trp Val His Arg Glu Thr 

1 c; ^ - 



WO ^7/18236 




per ,i s^6 rs82 



v 2 J I NFCRMAT I ON FOR SEQ ID KG : 1 1 0 : 

(i; SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 10 amino acids 

(E! TYPE: amino acid 

(C! STRANDEDNESS : 

f D) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE: peptide 



(Xi) SEQUENCE DESCRIPTION: SEQ NO : 1 I j : 

Lys Ara Tro Leu Trp Trp Ala Asn Pro Arg 

1 " 5 1C 

(2) INFORMATION FOR SEQ ID NO : 1 1 1 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amine acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(Xl) SEQUENCE DESCRIPTION: SEQ lo NC : 1 1 1 : 

Ara His Leu Trp Trp Gly Gly Arg Me:, Lys 
1 " 5 i: 

(2) I N FOR MAT ION FOR SEQ ID NO: 112: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amine acid 
( C ) STFJVNDEDNESS : 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 112: 

Arg Leu Trp Pro Gin His Arg Gly His Arg 
1 5 10 

(2) INFORMATION FOR SEQ ID NO: 113: 

(i) SEQUENCE CHARACTERISTICS: 

vA) LENGTH: 10 amino acids 
(B) TYPE: amino acid 
(2) STRANDEDNESS: 



BNSDOCID" --WO Q718236A1> 



WO 9" 18236 PCTI-S96/1-882 



;D< TOPOLOGY: linear 
MCLECULE TYPE: peptide 

xi ' SEQUENCE DESCR I ?T ION : SEQ M.NOMI3 

Lys Arg Trp Hi_s lie Arg Pro Tr.r I.- Arg 

1 5 I c ~ 

[2 INFORMATION FOR SEQ ID NO: 114: 

i SEQUENCE CHARACTERISTICS: 

(A; LENGTH: 1G amino acids 
(B? TYPE: amino acid 
■; 0; STRANDEDNESS : 
(C'i TOPOLOGY: linear 

Mi: MOLECULE TYPE: peptide 

'X*, SE^UENOE DESCRIPTION: SEQ ID NO: 114: 

Lys Arg Phe Lys Thr His 7a! His G . v Arc: 
1 5 io' 

(2 'i INFORMATION FOR SEQ ID NO : 1 1 5 : 

: l ': SEQUENCE CHARACTER I ST I SS : 

(A) LENGTH: 10 amino acids 
■'B: TYPE: amino acid 
• D STRANDEDNESS : 
iD) TOPOLOGY: linear 

Mi'; MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO MM: 

Thr Lys Arg Phe Lys His Arg His Phe Leu 
1 5 10 

;2' INFORMATION FOR SEQ ID NO : 1 1 6 : 

i ) SEQUENCE CHARACTERISTICS : 

(Ay LENGTH: 10 amine acids 
' E ) TYPE: amino acid 
{ 0 : STRANDEDNESS : 
(D) TOPOLOGY: linear 

Mi) MOLECULE TYPE : peptide 

; xij SEQUENCE DESCRIPTION: SEQ ID NO: 116: 



riNSDOCD ■ .VO 



PCT/US*Hi;P882 

WO 07/18236 



Ala Lys Trp m: 



Trp His Thr Arg Gly Arg 



(2' INFORMATION FOR SEQ ID NO: 117: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 
;3) TYPE: amine acid 

( C) STRANDEDNESS : 

(D- TOPOLOGY: linear 

, ii ; MOLECULE TYPE: peptide 

■;xi) SEQUENCE DESCRIPTION: SEQ ID NO: 117: 

Tro His Arg His Trp Gly Gly Phe Arg He 
1 ^ 5 10 

(2; INFORMATION FOR SEQ ID NO: 118: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 ammo acids 

(B) TYPE: ammo acid 
(CI STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii! MOLECULE TYPE: peptide 

!X :i SEQUENCE DESCRIPTION: SEQ ID NO : 1 1 8 : 
Trp His Arg Asn Lys Pro Thr Trp His Ser 

(2} INFORMATION FOR SEQ ID NO : 1 1 9 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 119 
Trp His Arg Ala Gly Val Arg Ala Lys Vai 

(2) INFORMATION FOR SEQ ID NO: 120: 
(i) SEQUENCE CHARACTERISTICS: 
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r\ LENGTH: 10 ammo acids 

.'3 : TYPE : amine acid 

' 0 ; S TRANCE DNESS : 

D ■ TO ? C LC Q Y : linear 

'LEOU1E TYPE: oeotide 



■xi) SEQUENCE DESCRI FT I ON : SE1 ID NO : 12 C 

Phe Lys Arg Phe Trp His Tnr Gly Hi™ Arq 

^ I 

INFORMATION FOR SEC I D NO : 1 2 1 : 

'i; SEQUENCE CHARACTERISTICS : 

;A) LENGTH: 13 amine acids 
• B 1 TYPE: amine acid 
vC' STRANDEDNESS : 
(D) TOPOLOGY: linear 

(i: MOLECULE TYPE: peptide 

xi SEQUENCE DESCRIPTION: SEQ I D NO : 111: 

Met Met Ala Trp His Ala Arc Va] Ala Or a 

1 5 ^ ' r 

INFORMATION FOR SEQ ID NO: 122; 

; i . se^'je::ze characteristics : 

■ A i LENGTH : 1 C amir; o a e :. d s 

: ' 3 ) TYPE: amino acid 

; C :■ STRANDEDNESS : 

■ D ) T I PC LOG Y : linear 

'ii) MOLECULE TYPE: oeotide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 122: 

Trp He Tro His Arg Pro He Lvs Va I Lvs 
I 5 li 

(2; INFORMATION FOR SEQ ID NO: 123: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 10 amino acids 
(B/ TYPE: amino acid 

(C) STRANDEDNESS: 

( D ) TOPOLOGY: linear 

in) MOLECULE TYPE: peptide 



WO 9T18236 




(x;: SEQUENCE DESCRIPTION: SEQ ID NO: 12 3 

Trp His Arg Thr Leu Pro Lys Arg Giy His 

5 1 C 

INFORMATION FOR SEQ ID NO: 124: 

(i; SEQUENCE CHARACTERISTICS: 

ih) LENGTH: 10 amino acids 
■;El TYPE: amino acid 
( C) STRAND EDNESS : 
L : TOPOLOGY: linear 

[ i i 1 MOLECULE TYPE: peptide 



< X1 SEQUENCE DESCRIPTION: SEQ ID NO:] 24: 

Val Lvs His Phe Arg Tro Arg Pro Val Ala 

1 5 1C 

[2) INFORMATION FOR SEQ ID NO: 125: 

{i\ SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amine acids 
(3) TYPE: ammo acid 
t C ) STRANDEDNESS : 
;D^ TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



EQUENCE DESCRIPTION: SEQ ID NO :12b 



Lv^ Arg His Trp Arg Phe Gin Leu Ser Asn 

r s ic 

\2) INFORMATION FOR SEQ ID NO: 126: 

(i; SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(P) TYPE: amino acid 

(0) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



( X1 : SEQUENCE DESCRIPTION: SEQ ID NO: 126 

Lvs Arq His Arg Leu Ala Ser Met Ala Pro 

1 '5 10 



WO *)" 18236 
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32 



INFORMATION FOR SEQ ID NO: 127: 

i SEQUENCE CHARACTERISTICS: 

1 A ] LENGTH : 10 amino acids 
(3; TYPE: amino acid 
( 2; STRANDEDNESS : 
ID;* TOPOLOGY : 1 mear 

i: 1 MCLECULE TYPE: pepride 



xi SEQUENCE DESCRIPTION: SEQ ID N'.:127: 

Trp Arg Trp Arg Trp Arg Gl v Val :.-e'.; Aro 
- ' 5 " i 

INFORMATION FOR SEQ ID NC:12S: 

; i : SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 10 amino acids 

(B) TYPE: ammo acid 

( C) STRANDEDNESS : 

( D) TOPOLOGY : 1 mear 

ii 1 ' MOLECULE TYPE: peptide 



■: i SEQUENCE DESCRIPTION: SEQ ID NO : 1 2 b : 

Arg Leu His Ala His His Ala Aio Km Ard 

1 5 I r 

INFORMATION FOR SEQ ID NO: 129: 



1 SEQUENCE CHARACTERISTICS : 

( A LENGTH : 1 0 am iro a c i ds 

(PO TYPE: amino acid 

;'0) STRANDEDNESS : 

( D ) TOPOLOGY : linear 

) MOLECULE TYPE: peptide 



ixi< SEQUENCE DESCRIPTION: SEQ ID NO : 1 2 9 : 

Arg Trp Gly Ala Lys His Arg Val Arg Val 

1 5 ~ 10 

(2, INFORMATION FOR SEQ ID NO : I 3 0 : 

:i) SEQUENCE CHARACTERISTICS : 

( A ) LENGTH: 10 ammo acids 

( B ) TYPE: ammo acid 1 

(C) STRANDEDNESS : 
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- 8 3 



(D) TOPOLOGY: linear 
MOLECULE TYPE: peptide 



; x: : SEQUENCE INSCRIPTION: SEQ II NO : 1 3 0 : 

pla Me: Gly Trp Ara Pro Val Lys His Arg 

1 5 10 

(2) INFORMATION FOR SEQ ID NO : 1 3 1 : 

[i) SEQUENCE CHARACTERISTICS: 

'A) LENGTH: 10 amino acids 
(B) TYPE: amino acid 
;Ci STRAND EDNESS : 
•D) TOPOLOGY: linear 

(ii; MOLECULE TYPE: peptide 



<xi) SEQUENCE DESCRIPTION: SEQ ID NO : 1 3 I : 
Lys Trp Arg Trp Arg Met His Gin His Tyr 



(2) INFORMATION FOR SEQ ID NO: 132: 

(i; SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 
;B) TYPE: amino acid 
tC) STRANDEDNESS : 
(D) TOPOLOGY: linear 

(ii: MOLECULE TYPE: peptide 



1X1) SEQUENCE DESCRIPTION: SEQ ID NO : 1 3 2 : 

Trp Leu Ser Lys Leu Giv His Arg His Ala 
1 5 10 

(2) INFORMATION FOR SEQ ID NO : 1 3 3 : 

(i- SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 



(Xi! SEQUENCE DESCRIPTION: SEQ ID NO : 1 3 3 : 



3NSDOOD -'//O 9718236AT.. 
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Lys His Cys Ser He His Thr Arg Lei Arq 



INFORMATION FOR SEQ ID NO: 134: 

: i < SEQUENCE CHARACTERISTICS : 

(A.) LENGTH: 10 amino a-jids 

( B ) TYPE: amino acid 

( C ) STRANDEDNESS : 

<D) TOPOLOGY : linear 

Oi MOLECULE TYPE : peptide 



:xi; SEQUENCE DESCRIPTION: SEQ ID N„ : 1 j 4 

31 y Ser Ala Glu Arg Met Ser 01 u 01 v Hir 

1 5 ! ■■ 

(2; INFORMATION FOR SEQ ID NO: 13 0: 

(i.< SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 
(B. ! TYPE: amino acid 
00) STRAND EE NESS : 
(D) TOPOLOGY : linear 

■Tii MOLECULE TYPE: peptide 



.xi SEQUENCE DESCRIPTION: SEQ ID N-' : : 3 " : 

Ph~ Pro Leu Trp Asn Va. Leu Thr M~t Tnr 
1 5 

(2i INFORMATION FOR SEQ ID NO: 13- : 

(i; SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 amine acids 
; B ) TYPE : amino ac i d 
; 0 i STRANDEDNESS : 
(D) TOPOLOGY: linear 

fii) MOLECULE TYPE: peptide 



(xi: SEQUENCE DESCRIPTION: SEQ ID NO : 1 3 6 : 

Ser Phe Ala Gly Val Gly Tro Phe Ala Leu Leu Glv 

1 5 10 

2) INFORMATION FOR SEQ ID NO: 137: 
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8S 



(ii SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 amino acias 

(E> TYPE: amino acid 

(C) STRANDEDNESS : 

(D TOPOLOGY: linear 

MOLECULE TYPE: peptide 



!xL SEQUENCE DESCRIPTION: SEQ ID N 0:137; 

~ys Aso Leu Trp Val Cys Phe Leu A?o Gly Gly Gly 
1* 5 10 

INFORMATION FOR SEQ ID NO : 1 3 9 : 

(Li SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 amino acids 

;L J ) TYPE: amino acid 

(C) STRANDEDNESS : 

[ D ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION : SEQ ID NO : 1 3 8 : 
Leu Val Ala Arg Phe Pro Pro Pro Tyr Gly Gly Val 



INFORMATION FOR SEQ ID NO : 1 3 9 : 

!i) SEQUENCE CHARACTERISTICS: 

A) LENGTH: 10 amino acids 
■ B ) TYPE: amino acid 
■ C) STRANDEDNESS : 
ID) TOPOLOGY: linear 

(ii ) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 1 3 9 

S^y val Trp Leu Thr Arg Pro Lys Gly 

1 5 10 

(2) INFORMATION FOR SEQ ID NO: 140: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 



BNSDOCID 
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.ii- MOLECULE TYPE: peptide 

xi.' SEQUENCE DESCRIPTION: SEQ IC NO:14( 
Cys Arg Tyr Arg Ala Leu Asn Glv Vd ; Le*. 

2 INFORMATION FOR SEQ 10 NO: 14 1: 

l SEQUENCE CHARACTERISTICS: 

\A; LENGTH: 10 an mo acids 
O; TYPE: ammo acid 
■ C ' STRANDEDNESS : 
•D) TOPOLOGY: linear 

'ii' MCLECULE TYPE: peptide 

'xi; SEQUENCE DESCRIPTION: SEQ ID NL:I41 

Ala Leu Thr Ser Arq Thr Trc Ala Arg Gir 
1 5 ' 10 

(2: INFORMATION FOR SEQ ID NO: 142: 

ii; SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 
(C: STRANDEDNESS : 

(D'i TOPOLOGY: linear 

ii MOLECULE TYPE: peptide 

ixi SEQUENCE DESCRIPTION: SEQ ID NO : 1 4 2 

Thr Arq Tyr Met Leu Ser Arq Gin Ser Asn 
1 5 10 

(2; INFORMATION FOR SEQ ID NO : I 4 3 : 

(i SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 10 amine acids 

( 3 ) TYPE: amine acid 

{C TRANDEDNESS : 

!D) OOPOLOGY: linear 

(ii' 1 MOLECULE TYPE: peptide 

■xi' SEQUENCE DESCRIPTION: SEQ ID NO : 1 4 3 



BNSDOCID 
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Ala Me: Arc Glu Ala Arg lie Thr Val Lys 

[2> INFORMATION FOR SEQ ID NO: 144: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino a::ds 

( B ) TYPE : amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 

(11) MOLECULE TYPE: peptide 



(XI) SEQUENCE DESCRIPTION: SEQ ID NO: 144: 
T-d Ara Arg His Val Pro Leu Arg He Leu 

" s 10 

(2) INFORMATION FOR SEQ ID NO: 14 5: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 145: 

Phe H ; s Ara Tro Asn Arg Pro Met Val Thr 
I" * ~ - ■ 5 10 

(2j INFORMATION FOR SEQ ID NO: 146: 

;i; SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 146: 

His Ara Tyr Lys Lys Thr Pro Val Pro Met 
1 " 5 10 

{2} INFORMATION FOR SEQ ID NO: 14 7: 

(!) SEQUENCE CHARACTERISTICS: 
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^A! LENGTH: 10 amino acids 

(B) TYPE: amino acid 

:'C; STRAND EDNESS : 

(D) TOPOLOGY: linear 

ill MOLECULE TYPE: peptide 



«.xi; SEQUENCE DESCRIPTION: SEQ ID NO: 147 : 

Trp Leu Kis Vai Lys Arg Arg Pro Va : Yal 
15 i 

[2) INFORMATION FOR SEQ ID NO: 14 8: 

ii : SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amine acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

( D ) TOPOLOGY: linear 

<:ii; MOLECULE TYPE: peptide 



ixi: SEQUENCE DESCRIPTION: SEQ ID NO : 1 4 b : 
Trp Val Arg His Lys His Pre He Yal Ire 



(2) I N FOR MAT I ON FOR SEQ ID NO: 149: 

li) SEQUENCE CHARACTERISTICS: 

(A) LEN/TH: 10 amino acid? 
( B ) TYPE, amino acid 
( C } STRANDEDNESS : 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



I xi) SEQUENCE DESCRIPTION: SEQ ID NO : 1 4 9 : 

Leu Ser Met Arg Arg Arg Gin Phe Gin Spt 

1 ~" 5 io 

(2) INFORMATION FOR SEQ I" NO : 1 5 0 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

In) MOLECULE TYPE : peptide 



WO 9^/18236 W PCT/HSW/17882 



(XI) SEQUENCE DESCRIPTION: SEQ ID NO: 150: 

Ph^ His Trp Arg Asp Lys Trp Arg Thr Gly 

1 5 10 

(2) INFORMATION FOR SEQ ID NO : 1 5 1 : 

U) SEQUENCE CHARACTERISTICS : 

; A ) LENGTH : 10 amino acids 
(E) TYPE: amino acid 
( C ) STRANDEDNESS : 
!E) TOPOLOGY: linear 

Uii MOLECULE TYPE : peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NC : 1 S 1 : 

Arc Met. Arg Arg Pro Gly lie Thr Val Lys 
1 5 10 

(2) INFORMATION FOR SEQ ID NO: 152: 

(l) SEQUENCE CHARACTERISTICS : 

(A! LENGTH: 10 amino acids 
(3) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 

(ii; MOLECULE TYPE : peptide 



ixi; SEQUENCE DESCRIPTION: SEQ ID NO: 152 : 

Glv His Arg Trp Asn Arg Pro Me v. Val Thr 
1 5 10 

(2) INFORMATION FOR SEQ ID NO: 153: 

<i; SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 10 amino acids 

(B) TYPE : amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 



(xi: SEQUENCE DESCRIPTION: SEQ ID NO : 1 5 3 : 

Trp His Arg His Thr Pro Lys Arg He Pro 

5 10 
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INFORMATION FOR SEQ ID NO: 154: 

■ i ': SEQUENCE CHARACTERISTICS : 

■A" LENGTH: 2 0 amino acids 
;5; TYPE: amino acid 
( C) STRAND EDNESS : 
ID) TOPOLOGY : linear 

.11 1 >'C LECULE TYPE : pept ide 



x: • SEQUENCE DESCRIPTION: SE f 
Trp His Trp Gin Arg Ser Arg 



15 4 : 



INFORMATION FOR SEQ ID NO : 1 5 5 : 

■ i SEQUENCE CHARACTERISTICS : 

(A.) LENGTH: 10 amino acias 
(E) TYPE: amino acid 
f C } STRANDEDNESS : 
(D) TOPOLOGY : linear 

li ; MOLECULE TYPE : pepr.ide 



:xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15 
Lys Arg Thr Trp Trp His Tyr He Arg Pr 

INFORMATION FOR SEQ ID NC:15— 

;i; SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 ammp acids 

( B ) TYPE : amino aci d 
! C) STRANDEDNESS : 

\D) TOPOLOGY : 1 l near 

::! MOLECULE TYPE : peptide 

xi) SEQUENCE DESCRIPTION: SEQ ID NO : 1 5 < 



Lys Arg Trp Arg His Ser Leu Pre 
I 5 

INFORMATION FOR SEQ ID NO: 157: 

; i! SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 10 amino acids 
(R) TYPE: amino acid 
( C J STRANDEDNESS : 



Ala Ser 

Pi 
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(D> TOPOLOGY: linear 
( i i ■■ MOLECULE TYPE: peptide 

(xiJ SEQUENCE DESCRIPTION: SEQ ID NO: 157 

Ala Tyr Gly Val Arg His Leu Glv Leu Ser 
1 '5 10 

\2) INFORMATION FOR SEQ ID NO: 158: 

(il SEQUENCE CHARACTERISTICS : 



(A 



LENGTH: ID amino acids 
TYPE: amino acid 
STRANDEDNESS : 
TOPOLOGY : linear 



( L 

(1;; MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 1 5 8 : 

Lys Lys Trp Gly Gin His Arg Gin Arg Ser 
l" 5 10 

INFORMATION FOR SEQ ID NO : 1 5 9 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LEN3TH: 13 ammo acids 
TYPE: amino acid 
STRANDEDNESS : 
TOP'OLOGY : linear 

(iii MOLECULE TYPE: peptide 

(xi; SEQUENCE DESCRIPTION: SEQ ID NO: 155: 

Tro Arg Trp Met His Trp Met Pro His Ala 
1 5 10 

INFORMATION FOR SEQ ID NO : 1 6 0 : 

(1) SEQUENCE CHARACTERISTICS: 

1 A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16 0: 
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p His Trp Leu Ala Arg Mis A17 Thr Val 



;2" INFORMATION FOR SEQ ID NO: 161: 

SEQUENCE CHARACTERISTICS: 
(A; LENGTH: 10 amino acids 
(3) TYPE: amino acid 
•:C; STRANDEDNESS : 
(D.< TOPOLOGY : linear 

: 1 i • MOLECULE TYPE : peptide 



i'xi; SEQUENCE DESCRIPTION: SEQ ID NO : 1 - 1 

Arg His Arg His Arg Gly Phe Gin Pre Arq 
1 5 

(2) INFORMATION FOR SEQ ID NO:162: 

(i: SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amine acids 

(B) TYPE: amino acid 
■!C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

MOLECULE TYPE: peptide 



'xi: SEQUENCE DESCRIPTION: SEQ ID N _ 

Arg Gly Trp Arc Trp His Lys Tyr Trr, 
1 5 

INFORMATION FOR SEQ ID NO : 1 6 3 : 

(i) SEQUENCE CHARACTERISTICS: 

(A? LENGTH: 10 amino acids 
(B> TYPE: amino acid 
( C> STRANDEDNESS : 
(D) TOPOLOGY: linear 

lii' MOLECULE TYPE: peptide 



{xi! SEQUENCE DESCRIPTION: SEQ ID NO: 16 3: 

Lys Arg His Ala Trp Met Lys Ser Arg Leu 
1 5 : 0 

(2: INFORMATION FOR SEQ ID NO : 1 6 4 : 
<i; SEQUENCE CHARACTERISTICS: 
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(A; LENGTH: 10 amino acius 

(B) TYPE: amino acid 

( r i STPwANDEDNESS : 

( D ' TOPOLOGY: linear 

ini MOLECULE TYPE: peptide 



;xii SEQUENCE DESCRIPTION: SEQ ID NO: 164: 

Leu Leu Leu Val Gly Gly Ser Glu Leu Thr 

1 5 10 

INFORMATION FOR SEQ ID NO: 16 5: 

( i } SEQUENCE CHARACTERISTICS : 

(A* LENGTH: 10 amino acids 
IB) TYPE: amino acid 
( C ; 1 STRAND EDNESS : 
(D' TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16-: 

Lys Lvs Val Trp Met Phe Ser Tyr Asr. Glu 
1 5 10 

(2; INFORMATION FOR SEQ ID NO : 1 6 6 : 

(l: SEQUENCE CHARACTERISTICS: 

(A' LENGTH: 10 amino acids 
(Ej TYPE: amino acid 
( C * STRAND EDNESS : 
(D- 1 TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi; SEQUENCE DESCRIPTION: SEQ ID NO: 166: 

Leu Ser Cvs Ara Gly Cvs Arg Ala Phe Val 
1 ' 5 10 

(2) INFORMATION FOR SEQ ID NO: 16 7: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 ammo acids 

(B) TYPE: amino acid 
(Ci STRANDEDNESS : 

(D) TOPOLOGY: linear 

(in MOLECULE TYPE: peptide 
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(xi 1 - SEQUENCE DESCRIPTION: SEQ ID NO: 167: 

His Glu Gly Cys Glu Ala Gin Asc Glu Leu 
1 5 i: 

;2 ' INFORMATION FOR SEQ ID NO : 1 6 6 : 

;i; SEQUENCE CHARACTERISTICS : 

LA) LENGTH: 10 amino acids 
'3> TYPE: amino acid 
=:C; STRANDEDNESS : 
O) TOPOLOGY: linear 

MOLECULE TYPE: peptide 



(xi: SEQUENCE DESCRIPTION: SEQ ID NO : 1 € 3 : 

Ser Val Arg His lie Tro Phe His Vai Lvs 

1 5 io 

(2;- INFORMATION FOR SEQ ID NO : 1 6 9 : 

( i ; S EQUENCE CHARACTER I ST I CS : 

(A) LENGTH: 10 amino acids 
<B5 TYPE: amino acid 

( C ) STRANDEDNESS : 

(D) TOPOLOGY: linear 

(ii- MOLECULE TYPE: peptide 



(xi; SEQUENCE DESCRIPTION: SEQ ID NC: 16 9: 

Gly Thr Trp Asp Leu Trp Arg Lvs Glv Ser 
1 5 i o 

(2) INFORMATION FOR SEQ ID NO: 17 0: 

\i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 
(5) TYPE: amino acid 
(C) STRANDEDNESS: 
<D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 170: 

Arg Trp Leu Trp Pro Arg Val His Lys Thr 
1 5 10 
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INFORMATION FOR SEQ ID NO: 171: 

(i; SEQUENCE CHARACTERISTICS: 

i A LENGTH: 10 amino acids 
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TYPE: amino acid 
STRANDEDNE3S : 
TOPOLOGY : 1 i near 



{ii» MOLECULE TYPE: peptide 



, x : ' SEQUENCE DESCRIPTION: SEQ ID MD:I71 

His Ser Pro Pne Arc His Val Gin Pro Arg 

1 5 10 

\2) INFORMATION FOR SEQ ID NO: 172: 

( i ! SEQUENCE CHARACTERISTICS : 

-A: LENGTH: 10 amino acids 
'. E ■ TYPE: amino acid 
(C! STRANDSDNESS : 
<D; TOPOLOGY: linear 

(iiJ MOLECULE TYPE: peptide 



(xi; SEQUENCE DESCRIPTION: SEQ ID NO: 172 

Trp Val Arg Gly His His Arg Glu Val Arg 

1 5 10 

INFORMATION FOR SEQ ID NO:173: 

ii) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 
(E) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 



(ii; MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 173 

Glu Asn Val Tyr Val Trp Lys Gin Gly Val 
i s io 
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28. A fragment of the isolated peptide of 
clairr 2~, wherein the fragment is capable of binding to 
monoclonal antibody SZ-2. 

2 9 . An i s o .1 ate d mo locate capable of binding 
io toe peptide of claim 27. 

30. The isolated molecule of claim 29, 
w n e re in said no lecuie : s c he nicaiiy s y n thesized . 

31. The is:i_ated molecule of claim 29, 
wherein the molecule comprises an antibody. 



32. The isolated molecule of claim 29, 
30 wherein t ne molecule comprises a second peptide. 

33. The isolated molecule of claim 29, 
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consisting of a DNA molecule and can RNA molecule. 

35 

34. A method of modulating the adhesion, 
aggregation, or agglutination of platelets, which 
method comprises selecting platelets and exposing said 
platelets to t h e no lecuie': o f c 1 a i nr. 29, thereby 



BNSDOCID 



WO Q718236A1> 



WO 1 8236 POT I 1"882 



• ^ 1 



r on ru^ecrana :ac:cr interact 



P ia.-iets :hrcugh the gly:cproLe:n 1'c IX re c 



modulating the adhesion, aggregation, or agglutination 
c i said platelets. 



BNSDOCID- --.VO 97-"8236Al> 




BNSDOCID - vVO 971B236Ai> 



WO *T 18236 



PCTTS96- 1 "882 



2/4 



Prolongation of Time to 25% Full 
Extent Aggregation of Platelet-Rich 
Plasma Induced by Ristocetin (Sec) 



U3 
0) 
o 

CD 
O* 

-o 

OJ 
CO 
CD 

O 

O 
13 
CD 



C 

3 
cr 

CD 



O 

co 
en 

CD 



CO 



ro 

o 



03 

o 



4^ 

O 



CD 

o 



CO 

ro 



ro 

co 

ro 

cn 

ro 
ro 

CD 

co 



co 

CO 

co 
cn 

co 

CO 
CD 



CO 

cn 



ES 

c 



3 



E 



S3 
S3 



a 
a 



33 
X 
< 
> 



a 



33 O 
CD 

< •• 



p 



3NSDOCD •- «VO 




a 



Peptide Concentration (|ig/mL) 



HNSDOCID - WO 971B236A1.. 



\VO«r 18236 PCTLS96 1-88: 

3/4 




oNSDOC'D ,VO 823* a: 



INTERNATIONAL SEARCH REPORT 



International application No 
PCTUS96/ 17882 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC{6) C07K 7/06; A61K 38/08 
US CL 530/300,328,380; 424/185 1 
According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

US 530/300.328,380, 424/185 1 



Documentation searched other than minimum documentation lo the extent that such documents arc included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
Automated patent system (APS), DIALOG key words: platelet glycoprotein Ib/IX complex, peptide, C-34, SZ-2 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant Lo claim No. 


A 


SOUTH et al., Identification of novel peptide antagonists for 
von Willebrand Factor binding to the Platelet Glycoprotein lb 
Receptor from a phage epitope library. Thrombosis and 
Haemostasrs. 1995, Vol. 73, No. 1, pages 144-150, see 
abstract. 


1-34 


Y 


MILLER et al. Increased platelet sensitivity to ristocetin is 
predicted by the binding characteristics of a GPIb/IX 
determinant. British J. Haematology, 1990, Vol. 74, pages 
313-319, see Summary on page 313. 


1-34 


Y 


SCOTT et al. Searching for peptide ligands with an epitope 
library. Science. 27 July 1990, Vol. 249, pages 386-390, 
see entire document. 


1-34 



| | Further documents arc listed in the continuation of Box C. | | See patent family annex 



SpcciaJ caieg onea of cited documents 

document defining the gene raj state of the art whjeh * oat considered 
to be of pasttcuav relevance 

eaxher document pub Imbed on or after the ulernaUooaJ fiLag dan 

documem which may throw doubts oo priority caumU) or which a 
cited to catabliah the pubbcmtioo date of aoochcr ckauon or other 
apecaai 1 1 —no (a* apecificd) 

document refemnf to an oral disclosure, uae. exhjbtOoo or other 



document pubuahed poor to the arternauooaJ filing date but later than 
the prtorrty date churned 



later document pubuahed after the interna uonal filing date or priority 
date and not m coafUci with the application but cited to under* land the 
principle or theory under hying the nvenuoo 

document of particular relevance, the claimed invention cannot be 
coo* id e red novel or cannot be cooaidcred to mvotvc an inventive atep 
when the document m taken alone 

document of particular relevance, the churned nvenuoa cannot be 
cooaalcred to involve ao inventive atep when the document » 
combined with one or more other iucfa document!, aucb combtnauoo 
beaig obvKMja to a pervoo skilled m the art 

document member of the aame patent family 



Date of the actual completion of the international search 
13 FEBRUARY 1997 



Date of mailing of the international search report 

1 9 MAR 1997 



Name and mailing address of the ISA/CIS 
Commiuioncr of PatertLi and Trademark* 
Box PCT 

Washington. D C 20231 
Facsimile No. (703) 305-3230 



Authorized officer 

THOMAS M CUNNINGHAM 
Telephone No (703) 308-0196 



✓ — ) 



Form PCT/1SA/210 (second sheetxJuly 1992)* 



BNSDOCID <-WO 071823*5A1> 



INTERNATIONAL SEARCH REPORT 


International application No 
PCT L ! S9f> 1788: 


Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first she**) 


This inurrnauonaJ report has nut hcen esupLisheU in res pec: or certain claims under Article 


17[2)ia; for the following reasons 



I Q Claims Nos. 

because they relate to subject matter not required to be searched by this Authority, namclv 



□ 



Claims Nos. 

because Uiey relate to parts of the mtemationai application that do not comply with the presented requirements to such 
an extent that no meaningful international search can be earned out. specifically' 



3 | J Claims Nos : 

because they are dependent claims and are not drafted m accordance wuh the second and third sentences of Rule 6 .4<a). 



Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows 
Please See Extra Sheet 



1 | | As aU required additional search fees were timely paid by the applicant, this international search report covers aii searchable 



claims 



- | X[ As aU searchable claims could be searched without effon justifying an additional fee, this Authority did not invite payment 
of any additional fee 

3 [ j As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos 



4 [ ] No required additional search fees were timely paid by the applicant Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos 



Remark on Protest | ] The additional search fees were accompanied by the applicant's protest 

1 | No protest accompanied the payment of additional search fees 



Form PCTflSA/210 (continuation of first shect( i ))( July 1992)* 





INTERNAT 



AL SEARCH REPORT 



Internaitonaj application No. 
PCT/US96/ 17882 



BOX II OBSERVATIONS WHERE UNITY OF INVENTION WAS LACKING 
This ISA found multiple inventions as follows 

This application contains the following inventions or groups of inventions which are nol so linked as to form a single 
inventive concept under PCT Rule 13 1 

Group I, claims 1, 7-8, and 27-28, drawn to peptics that mimic a binding site for monoclonal antibody SZ-2. that binds 
to an epitope of glycoprotein Ib/IX complex 



Group II, claims 1-6, 16-18, and 26, drawn to peptide mimetopes that mimic a binding site for monoclonal antibody 
C34 which recognizes an epitope of glycoprotein lb/IX. 

Group III. claims 9-15, 19-25 and 29-34, drawn to anti-mimentic molecules capable of binding to the molecules taht 
bind to monoclonal antibodies binding glycoprotein Ib/IX complex and to methods of modulating adhesion using such 
molecules. 

The inventions listed as Groups 1 III do not relate to a single inventive concept under PCT Rule 13.1 because, under 
PCT Rule 13.2, they lack the same or corresponding special technical features for the following reasons: each group of 
peptides binds to a distinct substrate, either monoclonal antibody C34, SZ-2 or to peptides which bind to monoclonal 
antibody C34. Each claimed peptide has a materially different ammo acid sequence and requires a separate search. 

This application contains claims directed to more than one species of the generic invention. These species arc deemed 
to lack Unity of Invention because they are not so linked as to form a single inventive concept under PCT Rule 13.1. 
In order for more than one species to be searched, the appropriate additional search fees must be paid. Office practice 
requires the examination of the first ten SEQ ID NO's as a single invention. Each four additional SEQ ID NO's 
represents an additional invention for which an additional fee must be paid. The species arc as follows: 



Species 1-16 = the peptides of SEQ ID NOS 83-86, 87-90, 91 93 and 76, 82 and 109-111, 112-115, 116-119. 120- 
123, 124-127, 128-131. 132-135, 136-139, 140-143, 144-147, 148-151, 152-155, 156. 



Species 1-18 = the peptides of SEQ ID NOS 1-10. 1 1-14, 15-18, 19-21 and 23, 24-27. 28-3 I , 32-35. 36-37 and 39- 
40, 41 44, 45-48, 49-52. 53-56. 57 60, 61-64. 65-68. 69-72. 73-75 and 77, 78-81. 

For Group III: 

Species I = the claims of Group I as they encompass the peptides recited by claim 13 
Species 2 = isolated molecules as encompassing antibodies, e.g. claim 11, 21 and 31 
Species 3 = isolated molecules as encompassing DNA or RNA. e g claims 14, 24 and 33 

The species listed above do not relate to a single inventive concept under PCT Rule 13.1 because, under PCT Rule 
13.2, the species lack the same or corresponding special technical features for the following reasons: each group of 
peptides or products has a materially different structure, e.g. a different chemical structure, such as DNA, RNA or 
protein or a different protein st future as indicated by diverse amino acid sequences 



Form PCT/1SA/210 (extra shect)(July 1992)* 



For Group I: 



For Group II: 



BNSDOOD 



